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BBEJAEHHUE

YcenemHoe  U3ydyeHME  JIUCUMIUIMHBL  «  TEXHOJOIMYECKas  OCHACTKa»
HEBO3MOXHO 0€3 pelleHUs CTyACHTaMH OOJIbLIOr0 Yucia MpakTUYeCKuX 3anady. B
METOJMYECKUX YKa3aHMUSIX K KaKIOW padoTe MPUBOASATCS HEOOXOAUMBIE CHPABOYHbBIC
CBEJIEHUS W pacyeTHbie (OPMYJBI, KOTOPHIE OPUCHTUPYIOT HA COOTBETCTBYIOIIUE
MaTepualbl yueOHUKOB U JIEKIIMOHHOTO Kypca.

PaboThl MOTYT OBITH U3MEHEHBI HA APYTHUE MO PEIICHUIO IUKIOBO KOMUCCHH.

[Tocne BbBIMONIHEHUS TPAKTUYECKUX pabOT CTYIEHTHI JOJDKHBI CHATh >KypHAal
OTYETOB IO BCEM MPAKTHUUYECKUM PaboTaM, KOTOPHIC BBIMOIHSAIOTCS B COOTBETCTBHUH C
tpeboBanusimu ECKJ] 1 MeTognvyeckuMu yKa3aHUsIMHU 110 O(POPMIICHUIO TTPAKTUIESCKUX

paboT, yTBEP>KAECHHBIX PYKOBOJICTBOM KOJUIEIXKA.

1. OBIIUE ITPABWJIA BBIITIOJTHEHUSA PABOT

[Tepen BBIMOTHEHUEM MPAKTUIECKON paOOTHI CTYICHT JOJIKEH:

N3yuuTh TEOPETUYECKYIO YACTh TEMBI C TTIOMOIIBIO YUeOHUKA U KOHCIIEKTA.

BoinonHuTh 3a1aHue A7 CAaMOCTOSITENBHOM padOThl, KOTOPBIE MPETYCMOTPEHBI B
JTAHHOM 4aCTH U3y4aeMOW TUCUUILINHBI.

[ToArOTOBUTH K BBIMOJHEHUIO TPAKTUYECKONM pabOThl Bce HEOOXOJHUMBbIE

MaTepHaiibl (JIMCThI popMata A4, KanbKyJISTOP, YEPTEXKH JIeTaleH, 3aroTOBOK. .. ).

[Tocne BBIMOMHEHUS MPAKTUYECKON pabOTHl MPOBEPUTH pacdyeThl U OPOPMHUTH
oryeTr mno pabore B coorBercTBUU ¢ TpeboBanusiMu ECKJl u meromuueckumu
yKa3aHUsIMU MO O(QOPMIIEHUIO NMPAKTHYECKUX padOT, YTBEPKIECHHBIX PYKOBOICTBOM
KOJIIEeKa.

Ha xaxxnom nucre pa®oThl JoJkeH ObITh yKazaH mHU@p padoThl CHelUalIbHBIM
mpudToM B cooTBeTcTBUU ¢ TpeboBanusmu ECK/I.

[P - mpakTuyeckas pabora

TO — TexHOMOTHYECKAsI OCHACTKA (a00peBraTypa N3y4aeMoOi TUCITUTIITNHBI)

15.02.08 - mmu¢p cnenmanbHOCTH

XX - IOpsAIKOBBIA HOMEDP PabOThI

XX - BapuaHT WIM NOPAIKOBBI HOMED CTYICHTA M0 KypHAILY



CrnaTh OTUeT MpenojaBaTelllo B CPOK, KOTOPBINA MPEIyCMOTPEH B COOTBETCTBUU
¢ yueOHOI nmporpaMMoi u rpauKoMm.
[Tocne BbIMOMHEHUS TPAKTUYECKONW pabOThI CTYJEHT JOKEH €€ 3alUTUTh YCTHO

WM B MUCbMEHHOU (popMe (0mpoc, TUKTAHT, TECTUPOBAHUE)

2. METOIUMYECKHUE PEKOMEHJIAIIUKM 1O COCTABJIIEHUIO
OTYETOB ITPU BBITIOJTHEHUHA MIPAKTUYECKOM PABOTHI:

VYrpaxHeHus: U penieHre 3a7ad MPOBOJATCA MO IMOTYYEHHOMY Ha JICKIUSAX
Marepuagy M CBSI3aHBI C JIETAIbHBIM Pa300pOM OTIEIbHBIX BOMPOCOB JIEKIIMOHHOTO
Kypca. Tonpko mocie yCBOGHHS JEKIIMOHHOTO MarepHuaia, OH OyJeT 3aKperisiThcsa Ha
MPAKTUYECKUX 3aHIATHSAX Kak B pe3yJbTaTe OOCYXKACHHS M aHaiu3a JICKIIMOHHOTO
Marepuala, TaKk U C MOMOIIbIO pEelIeHUs] MPOOJEMHBIX CUTyauuiu, 3anad. [Ipu stux
YCJIOBUSIX CTYJIEHT HE TOJIBKO XOPOIIO YCBOUT MaTe€pHai, HO U HAYUYHUTCS MPUMEHATH
€ro Ha TMpaKkTHUKe, a TaKXKe IMOJYyYUT JIOMOJTHUTEIBHBIM CTUMYJI [JIi aKTUBHOMU
POpabOTKH JICKITUH.

[Ipu camoCTOATENHFHOM PEIICHUH 3a/1a4 HY>KHO 00OCHOBBIBATH KaXK/IbIi 3Tar
pEelIeHUsl, UCXOAS W3 TEOPETUYECKUX TMOJOKEeHUN Kypca. Eciu CTyJaeHT BUIUT
HECKOJIBKO TyTEH perieHus mpoOiembl (3a1auu), TO HY>)KHO CPaBHUTh UX U BBIOPATH
caMblii parmoHai bHbIN. [loyie3HO 10 Hayana BBIYKMCICHUN COCTaBUTHh KPAaTKUM IUIaH
penieHus npoosiemsl (3agaun). Pemenue mpoOJeMHBIX 3ajlady UM TPUMEPOB CIEAYET
u3NaraTh TMOJAPOOHO, BBIYUCIICHHUS pacrnojiaraTh B CTPOrOM TIOPANKE, OTIENssS
BCIIOMOTATEIbHbIE BBHIYUCIICHUS OT OCHOBHBIX. PelieHus: mpu HEOOXOJAMMOCTH HYKHO
CONPOBOXK/JIaTh KOMMEHTAPUSIMU, CXEMAMH, YEPTEHKAMU U PUCYHKAMHU.

Crnenyer MOMHUTD, YTO pEIICHUE KaKIO0W y4yeOHOW 3a7aud TOJKHO JOBOJIUTHCS

JI0 OKOHYATEIBHOTO JIOTHYECKOTO0 OTBETa, KOTOpOro TpeOyeT yclaoBUE, U IO
BO3MOXKHOCTH C BBIBOAOM. I[lodydeHHBI OTBET CclieAyeT MNPOBEPUTH CIIOCOOaMU,
BBITEKAIOIIUMH U3 CYIIECTBAa JIAaHHOW 3ajaaud. [loyie3Ho Takxke pemniaTh HECKOJIbKUMU
BO3MOXKHBIMH CMOCOOAMHM M CpPaBHUTh TOJYYEHHbIE pe3yibTaThl. PemieHue 3amau
JAHHOTO THIA HYXKHO MPOJOKATh 10 TPHUOOPETEHHS TBEPIbIX HABBIKOB B MX PEIICHUH.
Otyer mO mpakTUUECKOW paboTe HEOOXOAMMO BBINOJHATH Ha JIMCTaX

dopmara A4, ¢ coOmoaeanem TpedoBanuii ECKJ/[ mo odopmieHuo TEKCTOBOM



JToKyMeHTanuu. Ha mepBom jucte paboThl TOKEH ObITh «OOJIBIIION» IITAMII, a HAa BCEX
MOCTEAYIOMMNX — «MAJICHbKUI» mTamn B coorBeTcTBun ¢ ECT/I.

[Ipy mocTpaHUYHOM 3amUCHU TEKCTa CIEAYET BBIAEPKUBATH MOJIS CIIEIYIOMINX
pa3Mmepos: jeBoe — 3,0 cMm, npaBoe — 1 cm, BepxHee — 2,0 cM, HUXKHEEe — 2,5 CM., IIpH
Habope TekcTa ucmosib3oBaTh: MmpUPT — Times New Roman, mHTEpBa) OAMHAPHEIMH,
Kerib 14.

OtcTyn nepBo# cTpoku ab3ara cocrapiuser 1,25 cm .

Ecnu B Tekcte pabOThl HUMEIOTCA NEPEUYUCICHHUS, TO MEped  KaKIbIM
NEpPEUnCICHUEM CJeAyeT CTaBUTh JAedUC WIM CTPOYHYIO OYyKBY, IOCIE KOTOpPOH
cTaBUTCS ckoOKa. [lepes kaxx10¥ mo3uiueit mepeyncieHus cleayeT CTaBUTh Aeduc Uin
npu HEOOXOIMMOCTH CCBUIKHM B TEKCT€ TOKyMEHTAa Ha OJHO U3 TEePECYUCIICHHM,
CTpOYHYIO0 OYyKBY, IOCJI€ KOTOpPOH cTaBUTCS CKOOKa. [[ns nmanbHeimien aeranu3aiuu
NepeuncIeHui He0OX0IUMO UCIOJIb30BaTh apaOCKUe HU(PPbI, TOCIE KOTOPBIX, CTABUTCS
CKOOKa, 3amuch MPOM3BOJAUTCS ¢ ab3arHOro orcrymna. KakIplii myHKT, MOAMYHKT U
NepevYrCiIeHUE 3aMUChIBAIOT C a03aIHOr0 OTCTYIIA.

OneyaTky, OMHCKM W Tpaduueckue HETOYHOCTH JIOMYCKAETCS WCIPABIAThH
MOJYMCTKON WM 3aKpalluBaHUEeM Oellof Kpackoll M HAaHECEHHEM Ha TOM K€ MECTe
UCIIPABIICHHOTO TEKCTa YEPHBIMU YEPHWIAMH, TACTOM WM TYHIBIO PYKOMUCHBIM
CIocoOoM.

B Tekcre oruera He HoIycKaeTcs MNPUMEHEHUE COKpAIleHWH OO003HA4YeHUS
eAHUIl (PU3NUECKUX BEITUYUH, €CJIU OHU yHOTpeOsitoTcs 0e3 mudp, 3a UCKIIOUCHUEM
eIUHUI] PU3NYECKUX BEJIMYMH B 3aroJIOBKaX U OOKOBHMKAaX TaOJHIIBI, B pacii(ppoBKax
OYKBEHHBIX 0003HAYEHUH, BXOAAIIUX B (DOPMYJIBI U PUCYHKH.

B Tekcre otdera, 3a wuckimoueHueMm Gopmys, TaOIUI] W PHUCYHKOB, HE
JOTyCKaeTCsl IPUMEHEHHUE:

d@) MareMaTHYeCKOro 3Haka MUHYC (—) Iepe] OTPHUIATEIbHBIMU 3HAYCHUSIMU
BEJIMYUH (CIEAYET MUCATh CJIOBO «MUHYCH);

0) 3Haka «0» ausg 0003HaUYeHUs auamMeTpa (CIeayeT MUCATh CJ0OBO «IHAMETPY).
[Ipn ykazanum pasmepa JuaMmeTpa MHepej pa3MEpHBIM YUCIOM CJEAYyeT MUCaTh 3HAK
«O»;

B) 0€3 YMCIIOBBIX 3HAUCHHMI MATEeMAaTUYECKUX 3HAKOB, Hampumep > (Ooiblie), <

(menble), = (paBHO), a Takxke 3HaKU Ne (HoMep), % (TIpoIIeHT);



Ecimm B Tekcre IMPUBOJIUTCS JHANa30H YHCIOBBIX 3HAYCHHH KaKOH-IMO00
BEJIMYMHBI, BRIPAKCHHBIM B OJHOM M TOW K€ €MHUIIC H3MEPEHUs, TO 0003HAYCHUE
€IUHHULIBI U3MEPEHUSI YKA3bIBACTCS MOCIIE IMOCJIEAHErO YMCIOBOTIO 3HAUCHUS JUaNa3oHa.

[IpuBons HamOOJbIIME WJIM HAUMEHbBIIME 3HAUYCHHS BEJIWYWHBI,  CIEIyeT
MIPUMEHSTH CIIOBOCOYETAHNUE «IOJIKHO OBITH HE OoJiee (HE MEHEe)».

[IpuBoas momycTHUMBbIC 3HAYCHUS OTKJIOHEHUH OT yKa3aHHBIX HOPM, TpeOOBaHUMN
CJeAyeT MPUMEHSTh CIIOBOCOYETaHUE «HE JOJKHO OBIThH OoJsiee (MeHee)».

HucnoBble 3HAUYEHUS BEIWYMH B TEKCTE CIEAYET YKa3blBaTh CO CTEIECHBIO
TOYHOCTH, KOTOpas HeoOXoauma IS OOBEKTHBHOIO OTPAKCHHUS HCCIETyEeMOTO
SABJICHUST WK Tporiecca. OKpYIJeHHWE YMUCIOBBIX 3HAYCHUW BEIUMYUH JOJDKHO OBITh
OJIMHAKOBBIM B paMKaxX Bceil paboThl, IUOO 10 TMepBOro, auOO JO BTOPOTO H T.1.
JNECATUYHOr0 3HaKa. [[poOHbIe uuciaa HEOOXOIUMO MPUBOJUTH B BHJAC JCCATHYHBIX
npo0eii, 3a UCKITFOYEHUEM Pa3MEPOB B J0MMax.

[Ipu HEBO3MOXKHOCTH BBIPA3UTh YMCIOBOE 3HAYCHHE B BUC NECCATHUYHON APOOH,
JOTIyCKaeTCsl 3alUChIBaTh B BUJIE MPOCTON JPOOU B OJITHY CTPOUKY Uepe3 KOCYIO YepTy.

Nnmoctpaunu (pUCYHKH, TUAarpaMMBbl, CXEMbl) 3a MCKIIOUYECHHEM HILTIOCTpaIui
NPUJIOKECHHUH, ClIeayeT INMPUMEHSATh CKBO3HYKO HyMepaluio apaOCkumu Iudpamu B
npenenax Bcero ordyera Pucynok 1. Wmmoctpauuu, mpu HEOOXOAUMOCTH, MOTYT
MMETh HAUMEHOBAHWE W TMOSCHUTEIbHBIE JaHHbIE (MOAPUCYHOUHBIA TeKCT). CIOBO
«PUCYHOK» M €ro HaWMMEHOBaHHWE TOMEIIAIOT TOCJE TMOSICHUTEIbHBIX JAaHHBIX H
pacroJiararoT MoCepeIuHE CTPOKU MO PUCYHKOM.

B TekcTe oTueTa npu CChUIKaX Ha WUTIOCTPAIMIO CIEIYET MUCATh B COOTBETCTBUM
C pUCYHKOM 1.

Tabmuibl TPUMEHSIOT JUIsl JIyYlled HarJsSITHOCTA W yIOOCTBAa CpaBHEHUS
nokasareneid. TaOauIel 3a UCKIIIOUEHHEM TaOJHI] MPUIOKEHUHN, CIIeyeT HyMEpOoBaTh
apabckumu mudpamu B mpejaenax otuera Tadbnuia 1.

Tabnuilel, TOMKHBI UMETh HAMMEHOBAHUE C CCHUIKOW HAa UCTOYHUK.

HasBanue tabnuiibl JOJDKHO OTpaXkaTh €€ CoAep)KaHue, ObITh TOYHBIM, KPATKUM.
Ha3Banue TaOnuibl cieayeT MoMeliath Haja TalOiauield ¢ ab3alHbIM OTCTYIIOM Ha
CICAYIOIIEH CTPOKE MOCIIE CJIOB «Tadauma 1.

Tabnuily ciiemyeT pacnoJiaratb HEMOCPEICTBEHHO MOCJE TEKCTa, B KOTOPOM OHa

YIIOMHHACTCA BIICPBLIC, NJIX HA cnez[yfomeﬁ CTpaHUIIC.



B Tekcre otuerta mpu ccbulkax Ha TaOJMILy CJIEIyeT MUCaTh B COOTBETCTBUH C
Tabnuuei 1.

Tabauiy ¢ 607bIIMM KOJUYECTBOM CTPOK JOIMYCKAETCsl MEPEHOCUTh Ha Jpyrou
auct (crpanuny). IIpu nepeHoce yactu TabauIBl HA APYro JMCT (CTpaHUILY) CIOBO
«Tabnuia» 1 HOMep €€ YKa3bIBalOT OJMH pa3 ClieBa HAJl MEPBOIl YaCTbIO TAOIUIIBI, HAT
JPYTMMH 4YacTsAMU mHIIyT cioBo «lIpomomkeHue» M yKa3blBalOT HOMEp TaOJIMIIbI,
Hanpumep: «lIpogomxenue Ttabnunbl». [Ipu nepeHoce TabaMLBI HAa JPYrod JHUCT
(cTpaHuIly) 3aroJOBOK MOMEIIAIOT TOJIBKO HaJl €€ nepBoil yacteto. [Ipu nepenoce yactu
TaOJIUIBl HUKHIOIO TOPU30HTAIIBHYIO YEPTY, OFPaHUYMBAIOIIYIO TaOJIMILy, HE IPOBOJSIT.

Tabmuy ¢ OoNbIIMM KOJWYECTBOM Tpad 1eaecooOpa3HO BBIHOCUTH B
PUIIOKEHUE.

CnoBo «llpumeuanuey» crnenyer mnedaraTb € NPONMCHOM OykBbl ¢ a03aia
Bpa3psIIKy U HE MOAYEPKUBATH.

[Ipyumeuanusi TpUBOJATCS B TOM Cllydae, €ClId HEOOXOIUMBI TOSICHEHUS WU
CIIPaBOYHBIE JIAHHBIE K COACPKAHUIO TEKCTA, TAOIUI WK IpapUUecKOro MaTepuala.

[Ipumeuanust ciexyeT NOMENAaTh HEMNOCPEACTBEHHO IIOCIE€ TEKCTOBOTO,
rpaguyeckoro marepuaia Wid B TaOJULE, K KOTOPbIM OTHOCATCS 3TU NpPUMEYaHMS.
Ecnu mpumeuanue onHo, TO mocie cioBa «[Ipumedanney» cTaBUTCS TUPE U IPUMEYaHHE
neJaraeTcss ¢ MponucHo OykBbl. OAHO MpuUMedaHue He HyMmepyloT. Heckonbko
NpUMEUYaHU HyMEpYIOT MO MOPAIKY apabckumu mudpamMu 6e3 MpOCTaBICHUS TOYKH.
[Tpumeuanue k TabiMile MOMENIAIOT B KOHUE TAOJMLBI HaJ JIMHUEH, 0003HavaromIe
OKOHYaHUE TAOJINIIBI.

3aronoBku rpad M CTPOK TaOJIMIBI CIEAYeT MUcaTh C MPONUCHONW OYKBBI B
eIMHCTBEHHOM 4YHCIIE, a TMOA3arojoBKH rpad — co CTpouHOM OyKBbI, €CIH OHHU
COCTaBJISIFOT OJIHO TPEAJIOKEHUE C 3aroJIOBKOM, WIHM C MPONUCHON OYKBBI, €CIM OHU
UMEIOT CaMOCTOATENIbHOE 3HaueHHe. B KOHIE 3arojoBKOB M MOJ3aroJOBKOB TaOIHI]
TOYKU HE CTaBSIT.

JlommyckaeTcsi MpUMEHSITh pa3Mep mpudTa B TaOIUIC MEHBIIIE, YEM B TEKCTE.

3aronoBku rpad, Kak MpPaBUIIO, 3aMHMCHIBAIOT MapajuiebHO CTPOKaM TaOIUIIbL.

[Tpn HEOOXOAMMOCTH IOMYCKAETCS MEPHNEHANKYISIPHOE PACHOJIOKEHHE 3aroJIOBKOB

rpad.



@opMyJibl U ypaBHEHHS CJIEAYET BBIACISATh M3 TEKCTa B OTAECIbHYIO CTPOKY.
Beriiie u HUKe Kaxaou GopMyJibl WM ypaBHEHUS JOJKHO OBITh OCTaBJICHO HE MEHEe
OJTHOM CBOOOJHOM CTpoku. Eciam ypaBHeHHME HE yMemIaeTcss B OJHY CTPOKY, TO OHO
JOJKHO OBITh MEPEHECEeHO MOcie 3HaKa PaBeHCTBA (=) WJIM MOcie 3HAKOB IUIoC (1),
MUHYC (-), YMHOKEHHUS (X), AeneHus (:), Wik Ipyrux MaTeMaTUUYEeCKUX 3HAKOB, IPUUYEM
3HAaK B Ha4aJie CJIEIYIOIIEH CTPOKH OBTOPSIOT.

[lTosicHeHue 3HAYEHUN CUMBOJIOB W YHUCJIOBBIX KOI(PQHUIIMEHTOB ClEAyeT
MPUBOJUTH HEMOCPEJACTBEHHO M0J (GOpMyJIol B TOM K€ MOCIEJOBATEIbHOCTU, B
KOTOpPOM OHM JIaHbI B hOpMYyII€.

@opMmyJibl clenyeT HyMEpoBaTh B Ipefenax paszaena. B 3Tom ciydae HOMep
(GbOpMyIIBI COCTOHUT M3 HOMEPA pasjiesia U MOPAIKOBOr0 HoMepa (GOpMyJIbl, pa3ieicHHbIC
TouKoH, Harpumep (3.1).

CchIIKM Ha UCIOJIb30BAHHBIE MCTOYHUKHU CIEAYET MPUBOJUTH B KBAJPATHBIX
CKoOKax, Hampumep, [1, c¢.22] (rae 1- HOMep UCTOYHHKA B CIIUCKE JTUTEPATyphl, a 22 —
HOMEp CTPaHUIIbI ICTOYHHKA).

B criicke nCnonb30BaHHOW JIMTEPATYpPhl, KOTOPBIM NPUIATAETCA HA OTACIBHOM
aucte, ciaenyeT cHayana ykazaTb ['OCTbl, HOpMaTUBHBIE JTOKYMEHTBHI C yKa3aHUEM
JAThl UX TPUHATHUS. 3aTeM B al(aBUTHOM MOpsiKe GaMIIMK aBTOPOB UCIOIb30BaHHBIX
kaur, crateid. [lpm sTomM mnummercs cHadana (amwuids aBTOpa, 3aTEM WHUITHAIIBI,
Ha3BaHWE KHUTH, TOPOJ, W3JAATEIbCTBO, TOJ, cTpaHuna. Ilpu ucmoabp30BaHUU
JKYpPHaJIbHBIX WJIA TA3€THBIX CTaTel Takxke cieayer cHadana ykazate @.M.O. aBtopa,
3aTEM Ha3BaHME CTaThH, )KypHal (Ta3ery), Aary.

[Tpunoxxenuss oOpMIISIOT KakK TMPOJODKEHHE OTUeTa Ha TMOCIEAYIOIUX ee
JIUCTaXx.

B Tekcre oTyera Ha Bce MPUIIOKEHUS TODKHBI OBITh AaHbl CChUIKU. [Ipunokenus
pacroJiararoT B MOPSJIKE CChUIOK Ha HUX B TEKCTE.

Kaxnoe npuiioxeHue ciielyeT HaYlHATh C HOBOM CTPAHMUIIbI C YKA3aHUEM CBEPXY
nocepeanHe cTpaHullbl ciopa «lIpunoxenue» u ero 0003HaUYCHHUS.

[IpunoxxeHue MOMKHO MMETh 3arojOBOK, KOTOPBIA 3aMHUCHIBAIOT CHUMMETPUYHO
OTHOCHUTEJIFHO TEKCTa C MPOMUCHOW OYyKBBI OT/IETTLHON CTPOKOM.

[IpunoxxeHus: AOJMKHBI UMETh OOIIYI0 C OCTAJbHOW YacThIO OTYETa CKBO3HYIO

HYMEPALUIO CTPAHUII



Ouenka yMeHHMii BBINOJHATH pacuyeTHbIE IPAKTHYeCKHe PadoThI:

Onenka «5» OTJIHMYHO:
B JIOTHYECKOM PACCYKJICHUHU U PEIICHUH HET OIMOOK, pacueThl BBHITTOJTHEHBI
MPaBWIbHO; OT4YEeT O0OPMIICH YHUCTO, aKKYpaTHO B MOJHOM OOBbEME, C BBHITIOJHEHUEM
BCEX HEOOXOIMMBIX CXEM WJIM PUCYHKOB.

Ouenka «4» xopoiuo:
B JIOTUYECKOM PACCYXJEHUU U PEIICHUU HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaua
peleHa HeBEPHO WIIH JIOMYIIeHO He 0ojiee ABYX HECYIIECTBEHHBIX OINOOK;
oT4eT 0(hOpMJIEH YUCTO, AaKKYPATHO, HO BBHITIOJIHEHBI HE BCE HEOOXOIUMBIE CXEMBbI WM
PUCYHKU .

Ouenka «3» y10BJIeTBOPHUTEJIBLHO:
B JIOTHYECKOM PaCCyXJICHUHU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyIIEHA CYIIIECTBCHHAs
oImmMOKa B MAaTEMAaTHYECKUX pacyeTax;
oT4eT 0(hOpPMJICHO HE aKKypaTHO M B HEMOJHOM OOBEME, OTCYTCTBYIOT HYXKHBIE CXEMBI
WJIM PUCYHKU.

OueHka «2» HeyA0BJIETBOPUTEJIbHO:
€CTh CYIICCTBCHHBIC OITMOKH B JIOTHYECKOM PACCYXJCHUU U B PEIICHUH;

HET BCEX HYKHBIX CXEM HJIM PUCYHKOB.
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YACTbH 1. THAPABJIMYECKHUE U TIHEBMATHUYECKHE
CUCTEMbI

HHCTPYKIUSA K JABOPATOPHOM PABOTE Ne 1
Tema: «Onpenenenue BI3KOCTH padoyeid JKUAKOCTH BUCKO3UMETPOM).
Jucoumuaa: OI1. 09«TexHomornyeckas OCHaCTKay

g criequanbHocTh 15.02.08

HNuctpykuuto cocrtaBuiia npenoaaBarens H.H. Kunenckas

PaccMoTpeHO IMKIIOBOM KOMUCCUEN

«TexHOJIOTHsT MAILTMHOCTPOEHUSD.

[IpoToxoi Ne oT

IIpencenarens nuknosou komuccnu M.A. Tapycosa

20
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JIABOPATOPHAS PABOTA Ne 1

Tema: «Onpenenenne BA3KOCTH pado4eil }KUAKOCTH BUCKO3UMETPOM))

2.1. 3apanue.

2.1.1. O3HaKOMUTBCS C TMPABWIAMH TEXHUKH O€30MAaCHOCTH TPU IKCILTyaTaI[uu
T'HIPOYCTaHOBOK M THEBMOYCTaHOBOK.

2.1.2 . O3HaKOMHTHCS 10 TEXHUYECKOW JITEepaType C MaTepuajoM IIo
BA3KOCTH, CIIOC00axX 1 mpubdopax /it ee u3MepeHusl.

2.1.3. W3yuutp npuHUUI pabOThl BUCKO3UMETPOB pA3JIMYHBIX THUIIOB
(KamWISIpHOTO U DHIJIEpa).

2.1.4. BBITIOTHUTH HEOOXOIMMBIE 3aMePhI TAPAMETPOB.

2.1.5. 3amoNHUT, TPOTOKON HCHBITAHUM U CAENaTh COOTBETCTBYIOIINE
pacyeTsl.

2.1.6. Hanucatp otdyer mo paboTe B COOTBETCTBHM C IYHKTaMH 3aJaHus,

CACIaTb COOTBCTCTBYIOIIHEC BbIBOALI.

2.2. lleab padortbl: IlomyueHue HaBbIKA ONPEAENEHUS BA3KOCTH Maciia IPU MOMOIIA

BHUCKO3UMETP DHIJIEpA.

2.3. MarepuajibHoe o0ecnieyeHue Ja00paTopHoOii padoThbI.
2.3.1.Bucko3umetp DHriepa

2.3.2. Macno uHAyCTpUaIbHOE.

2.3.3. Cexynagomep

2.3.4. Kanbkynarop

2.4. MarepuaJji, KOTOPbIi 10JI2KeH ObITH NPOPA0OTaH MO Y4eOHUKY [1]

dusnueckue cBONCTBA KHUIKOCTEH U ra3os [1, ¢. 9-11 ]

2.5.001mmue cBeeHus 0 BA3KOCTH.
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2.5. llopsinok mpoBeaeHusi padoThbl.
2.5.1. 3apucoBarb cxemMy BUCKO3UMETpPA DHIJIEPA.
2.5.2. Onpenenuts BpeMs ucteueHus: 200 M1 JUCTUIIMPOBAHHOM BOJIBI.
Tu=50+1c — BogHOE YKCIIO BUCKO3UMETpA.
2.5.3. Onpenenuts BpeMs ucteuenus 200 Mir Maciia yepe3 BUCKO3UMETP.
2.5.4. OnpenenuTs yCIOBHYIO BA3KOCTb
'BY=T/Tu, °BY
2.5.5. PaccunTarh KHHEMATHYECKYIO BA3KOCTD
N=(0,073 - °BY - 0,0631/°BY)-10*, m?/c
2.5.6. IlepeBoguM KHHEMAaTHYECKYIO BA3KOCTH B «CCt», ompeneiseM MapKy
MacJia M €ro INIOTHOCTb «pP»
2.5.7.PaccunThiBaeM IMHAMUYECKYIO BA3KOCTb
n=v-p

2.5.8.0¢opMuth 0TUET 110 padoTe.

3. Cnncok peKOMEeH/I0BAHHOM JTUTEPATypPbl.

3.1 A.B.Jlenemkun; A.A.Muxainua «I uapaBiudeckre u MTHEBMATHUECKUE CUCTEMBD,

M.: AGADEMA 2020.

Conep:xxanme oTuera

TEMA: «Onpenenenue BI3KOCTH Maciia BACKO3UMETPOM DHIJIEpay
[{enb pa®oTHI.
MarepuanbHoe obecrieueHrne paboThl
3apucoBaTh CXEMbI BUCKO3UMETpa DHIJIEpA.
[Topsiiok BBITTOTHEHHS paOOTHI
BriBoj (10 1ienu paboTsl)
5. Bompocsl aJist caMOIIPOBEPKHU
5.1. Uro Ha3bIBaeTCA BA3KOCTHIO
5.2. Onpenenenue 3akoHa Bs3kocTu HeroTOHA.

5.3. EnuHubI M3MEpEeHUsI KHHEMAaTUYECKOM U IMHAMUYECKOW BSA3KOCTH.
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MuHuCTEpCTBO HAYKH U BbICIIEr0 00pa3oBanus PO

OI'BOY BO «bpsanckuii 'ocynapcTBEHHbIN TEXHUYECKUIT YHUBEPCUTET

HUHCTPYKIUA K IABOPATOPHOM PABOTE Ne 2

Tema: «3ydyeHrne KOHCTPYKIIMA MEXAHUYECKUX MAHOMETPOB.

Ol'IpeI[CJICHI/IG AaBJICHUS MAHOMCTPOM.

Hucuumnuna: OIL. 16« uapaBauyeckrie 1 THEBMAaTUYECKHE CUCTEMBI

i cnenrainbHOoCcTH 15.02.08

Nuctpykuuto coctaBmia npenogasarens H.H. Kunenckas

PaccMOTpeHO IHMKITOBOM KOMHUCCUEN

«TexHonorus MAaIlUHOCTPOCHU .

[TIporokoi Ne oT

[Ipencenarens nukinoBout komrccuu M.A. Tapycosa

20
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1. IlpaBuja TeXHUKH 0€30MACHOCTH NMPH BBHINOJHEHUH JAOOPATOPHOM

padoTbl Ne2

1.1. Ilepen HayanoM pabOTbl O3HAKOMHUTCS C MPABWIOM JKCILTyaTalus
VCTIBITATEIBHOTO CTEH/IA.

1.2. Tlepen myckoM HPOU3BECTH BHEIIHUN OCMOTP OOOpPY/IOBaHUS, YPOBEHBL
paboyeil )KUIKOCTU B TUApOoOaKe, HATMYUE OrPaKICHUs, HCIIPABHOCTh U3MEPUTEIbHBIX
U CUTHAJIbHBIX MPUOOpoB. Bece 00HapyKeHHBIE HEUCTIPABHOCTH YCTPAHSIOTCSI.

1.3.  OcBobomuTh paboyee MECTO OT HWHCTPYMEHTOB, MpPEAYNPEAUTDH
OKpY>KalOIUX O MPEACTOALIEM ITyCKE CTEH/IA.

1.4. Tlpu oOHapy>XeHHH HEUCIIPAaBHOCTH BO BpeMs JKCIUTyaTaluu, padota
HEMEIJICHHO ITPEKPAIAETCS U CTEH] BBIKIIFOYAETCS.

1.5. Bce peMOHTHbIE U pPETyJIUPOBAHHBIE pPAOOTHI MPOU3BOAATCS TMPHU
BBIKJIFOYEHHOM O0I1IeM pyOHIIbHUKE.

1.6 Ha  paGoumx JICTax HEOOXOIMMO BBIIIOJIHATH (1 (31 {81117
NPOTUBONOXKAPHBIA ~ PEXKMM: TPOMACICHHBIE TPSMNKH, J€Tald COAEpXKaTb B
METAUIMYECKUX SIIMKAX C IUIOTHO 3aKpbIBAIOIIMMHUCS Kpblikamu. [lomb3oBaThbes

OTKPBITBIM OTHEM KaTCropuiCCKH 3aIpCIaacTcC:.

2.JIabGopaTtopHas padora Ne2
«M3yuyeHHe KOHCTPYKIUI MEXaHUYECKUX MaHOMeTpPoB. Onpeaesenune

AABJCHHUSA KUJTKOCTH MAHOMETPOB».

2.1. 3apanue.
2.1.1. O3HakOMHTBCS C TIpaBUJIAMU TEXHUKHA OE30MAaCHOCTH TMIPHU
SKCIUTyaTallMy THIPOYCTAHOBOK U THEBMOYCTAHOBOK.
2.1.2. O3HaKOMHTHCS TIO TEXHUYECKOH JIMTEepaType C MaTEepHaOM IO
THJIPOCTaTUYECKOMY JIaBJICHUIO, CII0co0ax U MpuOopax Jjs ero M3MepeHusl.
2.1.3. W3yuuTh KOHCTPYKIMIO CTE€HJIA JUIl ONpPEAENeHUs J1aBJICHUS

MaHOMETPOM.
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2.1.4. U3yuuth npuHUUI paOOTHl MAHOMETpPA PA3IUYHbIX THUIIOB.
2.1.5. BpimoaHuTh Ha paboTalOIIEM CTEHJIE€ HEOoOXOJMMbIE 3aMephbl
napaMeTpoB.
2.1.6. 3amoiHUTH MPOTOKOJI UCTIBITAHUH.
2.1.7. Hanmcarb oT4é€T 10 paboTe B COOTBETCTBUU C IMYHKTAMHU 33JaHUSI.
CrenaTh COOTBETCTBYIOIINE BBIBOBI.
2.2 Heab padorbi: IlomydyeHue HaBblKa OIpEAENICHUS [ABIEHUS MNPU MOMOIIH
MaHOMETpA.
2.3 MarepuajibHOe oOecriedeHue JJadopaTopHoii paGoThl.
2.3.1. TunpaBanueckuit ctena KXI-1609Ac ycTaHOBIEHHBIM MaHOMETPOM.
2.3.2. Tommuso JIJI.
2.3.3. ManoMeTpsl IPy>KHUHHBIE.
2.3.4. KampkynsaTop.

2.3.5. CnopaBoyHOE JTUTEpATYP.

2.4 Marepuajg KOTOpPbIH H0J:KeH ObITH NpopadoTaH mno y4deOnuky [ 1].

dusnyeckre CBOMCTBA KUIKOCTEH 1 ra3oB [1, ¢. 14-16]. [Ipubops! a1 usmepeHus

JABJICHUS.
2.5. CxeMBbI CTeHa
HT I'M- I'mapobak
@ I'3- Tuapo3aMok

OT- OunpTp TONIMUBA
l; HT- macoc TOIUBHBIN

pT ' ®P- popcyHka

L |

2.6. Ilopsaaok BhINOJTHEHUS PA0OTHI.
2.6.1. U3yuuTh yCTPONCTBO U MpaBUiIa FKCILTyaTallii CTEH IA.

2.6.2. I3yunTh yCTPOMCTBO MPY>KMHHOTO MAaHOMETpPA U 3apUCOBATH €r0 CXEMY.
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[IpyxxunHbIE MaHOMETPBI
UCIIOIB3YIOTCS ISl U3MEPEHUST M30BITOYHBIX

JTABJICHUH >KUJKOCTEW WJIM Ta30B, B KOTOPBIX

JTaBJICHHE BOCTIPUHHUMAETCS yIpyTruMm
pabouuM 3JIeMEeHTOM (MeMOpaHOl WU
TpyOUaToil mpy)uHO). Pabounum sneMmeHTOM
TpyOuaToro manomerpa (puc.83) sBisieTcs

COrHyTass 10 AYre OKpPYXHOCTH II0JIasd

oBaibHasg TpyOka 1 (TpyOka Bypmona). E€

CBOOOHBIN KOHENl 4 yepe3 CUCTEMY PbIYaroB

5 cBsa3an co crpenkoi. Ilom aelcTBHEM H3MEHSIOMIETOCS H30BITOYHOTO JTaBJICHUS

TpyOka 1 (mpyxkuHa) pacnupsMisieTcs WIM CBOPAYMBAETCS, TMEpPE/BUras CTPEJIKY.

OTkpeITBIM KOHEN TpyOkH | 3amastH mpumoem B Aepikarene 6, KOTOpbId YKpPEIUIEH Ha

koprnyce 3 manomerpa. lltynep 7 ¢ pe3pOoii /isi MPUCOSTUHEHHS TPUOOpa K MECTy

WU3MEPEHUs BBINOJIHEH KaK OJHO IIeJIoe ¢ JAepkaTesneM. BHyTpu mTyiepa u aepxarens

UMeeTCsl KaHall, KOTOPhIM coobmaercs ¢ BHYTpeHHEHW monocth TpyOku 1. B BepxHeit

qacTHu ACPKATCIIA 6 pasMCIICHbI ABC INUIACTHHLBI, CIYXKaIIUC 1A 3aKPCINICHHUA Ha HHUX

MEepPEIATOYHOr0 MEXaHu3Ma 2.

2.6.3. loaroroBuTh CTEHA K padoTe M ONpeleJUTh JaBJIeHHE 10

MAaHOMETPY HA HECKOJIBKHUX pEKUMaXx.

a)  IIpoBepuTh HanMuue TOIUIMBA B TUIPOOAaKe W MPU HEOOXOAMMOCTHU
JOJINTB.

0)  [BwxkenueM pblyara co ckopoctu 60..70 kayaHUl B MHUHYTY
HarHeTarb TOIUIMBA Ha (HOpCyHKy. OmNpenenauTh M0 MaHOMETPY JAaBICHHE, MpU
KOTOPOM IIPOUCXOJIHUT BIPBICK.

B)  BBepHyTh (WM BBIBEpHYTbH) PETYJIUPOBOUHBIN BUHT Ha POPCYHKE UX
1 060pOT U MOBTOPUTH UCTIBITAHUE.

r) [Tokazanust MaHOMETpA 3aHECTH B TAOJIHUILY UCTIBITAHUIA.

n)  AtMmocdepHoe aBjieHUE ONPEACIUTh M0 0ApOMETPY B Ay IUTOPHHU.
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2.6.4. PaccyuTaTh THAPOCTATHYECKOE [aBJIeHHE MO0 TMOKA3aHUSIM JIBYX

npudopoB..
P=Po+P, MIIa

2.6.5. OdopmuTh OTUYET MO padoTe.

3. Cnmcok peKkoMeHI0BAHHOI JUTEPATYPHI.

3.1. A.B.Jlenemkun, A.A.Muxaiinun «[unpaBnuueckue ¥ THEBMaTHUYECKHE

cucteMmbl», M.: AGADEMA 2018

3.2 B.I'. Ky3HenoBa npuBOJbl CTAHKOB C MPOTPaMMHBIM yIpaBiieHueM. M.

Marmmnoctpoenue 2019.

4. Copep:xaHue oT4YéTA.

4.1. Tema paOOTBHI.

4.2. llenb paOOTHI.

4.3. MarepuanbHoe o0ecriedeHue padoThl.

4.4. ITopsa 10K BBITIOJIHEHHSI paOOTBHI.

1) 3apucoBaTh cXeMy MPYKUHHOTO MAHOMETPA.

2)  3apucoBaTh CXeMY CTEHA.

3)  IIpousBectu onpejeneHue AaBICHHUS 10 MAHOMETPY M IMOKA3aHUS 3aHECTH B

Tabmumy 1:

Tabnuna 1-pe3ynbTaThl UCTIBITAHUIA.

ITapamerp | Ilokazanue IToka3zanue I'mppocrarnuec
ManomeTtpa O6apometpa KO€ JIaBJICHUE
No ncnipiTanu
Pu. k['c/cm? Po, mm.pT. crT. P. MIla
1
2
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4.5. BeiBo 1o 11e11 paboThI.

5. Bonpocs! a1 caMONIPOBEPKH.

5.1.
5.2.
5.3.
5.4.
5.5.

Yto Ha3kIBaeTCs Ir'mapoCTaTHYCCKUM I[aBJ'IeHI/IeM?

CBoiicTBa T'naApOCTAaTHUYCCKOIO JaBJICHUA.

EI[I/IHI/IHBI N3MCPCHUA AAaBJICHUA U CBA3b MCIK/Y HUMM.

[Tpubopsr 115t U3MEpeHus JaBICHUSI.

OCHOBHOE ypaBHEHHUE TUAPOCTATUKH, 3aK0H [lackans.
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MuHuCTEpCTBO HAYKH U BbICIIEr0 00pa3oBanus PO

OI'BOY BO «bpsanckuii 'ocynapcTBEHHbIN TEXHUYECKUIT YHUBEPCUTET

UHCTPYKIUA K JABOPATOPHOM PABOTE Ne 3

Tema: «Onpenenenne nojavu MIyHXEPHOTrO HACOCay.

Jucuummmaa: OI1. 09« TexHonornueckass OCHaCTKa

i cnenrainbHOoCcTH 15.02.08

Nuctpykuuto coctaBmia npenogasarens H.H. Kunenckas

PaccMOTpeHO IHMKITOBOM KOMHUCCUEN

«TexHonorus MAaIlUHOCTPOCHU .

[TIporokoi Ne oT

[Ipencenarens nukinoBout komrccuu M.A. Tapycosa

20
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IIpaBuaa TeXHUKHU 0€30MACHOCTH NPHU BHINMOJHEHUH
JabopaTtopHoii padornsr Ne3

«Onpeaesienne MOAA4YU MIYHKEPHOT0 HACOCA»

1. Ilepen HawasoM pabOTBl O3HAKOMUTBCS C MPABUJIOM JKCIUTyaTaluu
THIPABINYECKOTO UCIBITATEILHOTO CTEHAA.

2. Ilepen myckoM NOpOW3BECTHM BHEIIHUN OCMOTpP OOOpYAOBAaHHS, YPOBEHBb
pabodeil KuAKOocTH B THUIpoOaKe, HAIWYMs OrPAHUYEHUS, HUCIPABHOCTh
U3MEpPUTEIbHBIX M CUTHAJIbHBIX NpHOOpoB. Bce oOHapyx eHHblE HEUCHPABHOCTH
YCTPaHSIOTCS.

3. OcBoboauth paboyee MeCTO OT HMHCTPYMEHTOB, MPUCIOCOOJIEHUH U
NOCTOPOHHHUX MPEAMETOB, NPEAYNPEAUTh OKPYXKAIOUUX O MPEICTOSIIEM ITyCKe
creHaa. Bee BKIIOUEHMS MPOBOAATCS TOJIBKO MO KOMAH/IE€ TPENO01aBaTells.

4. Ilpu oOHapy>KeHHHM HEUCHPABHOCTH BO BpeMsl JKCIUTyaTaluu padora
HEMEJUICHHO ITPEKPAIIAETCS U CTEH]T BBIKIIFOUAETCS.

5. Bce peMoHTHbIE pabOThl MPOU3BOAATCA MPHU BBIKJIIOYEHHOM O0IIEM
pyOuIIBbHUKE.

6. Ha pabounx wmecTtax HEOOXOIWMO  BBHINOJHATH  CICAYIOIIHEC
IPOTHUBOIOKAPHBIE ~ MEPOIPUSATUSA:  MPOMACICHHYIO BETOIIb  COJEPXKaThb B
METaNIMYECKUX IJIOTHO 3aKphIBAOLIUXCs AMKax. [101b30BaThCs OTKPBITHIM OTHEM

KaTCrOpHUYCCKHU 3aIIpCIIacTC:A.

JlabopaTtopuasa paGora Ne3

«Onpez(e.ﬂem/le moaa4vM IJYHKEPHOIo HACoCa»

3ananue :

1. O3HakOMHUTBCA C TIpaBWJIAMH TEXHHKHA OE€30MAaCHOCTH MPU IKCIUTyaTaluu
TUPOYCTAHOBOK.

2. O3HaKOMHUTBCS C OCHOBHBIMM TIapaMe€TpaMU U XapaKTepUCTUKAMU
IUTYH)KEPHOT0 Hacoca Mo TEXHUYECKOH JIMTEpaType U UHCTPYKIIUH.

3. 3y4nTh TMAPABIMYECKYIO CXEMY HCIIBITATEIBHOTO CTEHAA.
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4. JIaTh XapaKTEPUCTUKY UCTBITATEILHOTO CTEHA.

5. BemonHuTh Ha paboTaromieM CTEHJE COOTBETCTBYIOIIME 3aMeEpbl
HEO0OXOIMMBIX MapaMeTPOB.

6. 3amoiHWUTH MPOTOKOJ MCIBITAHUKA U BBIIOJHUTH COOTBETCTBYIOIINE
pacyETHI.

7. HanucaTth oT4€T 110 paboTe B COOTBETCTBUU C MyHKTAaMU 3aJaHusl, CeNaTh

COOTBCTCTBYIOIIMEC BLIBOABI.

Iesanb padoThbI:
O3HaKOMHTBCS C OCHOBHBIMH NapaMeTpaMH IUTYH>KEPHOTO Hacoca, MOJYy4YUTh
MPAKTUYECKUE HABBIKM IO HCHBITAHUIO 3JIEMEHTOB THAPOCUCTEM, OCBOUTH METOJIbI

aHaJIn3a SKCIICPUMCHTAJIbHBIX JJAHHBIX U YMCHUEC 1CJIaTh BBIBOABI.

1. MarepuasibHOe o0ecrieueHne padoThI:

Jlis mpoBeneHus: pabOThl MCIONB3YIOTCS. CTEH] JUIsl MCHBITAaHUS TOIJIMBHOM
anmaparypbl, TaxOMETp [UIsl HM3MepeHusi uucia OOOpPOTOB 3JIEKTPOABUTATEN,

CEKYHJIOMED.

2. MarepuaJi, KOTOPBI# 10/15KeH ObITh IPpOpadoTan no yyeOHuky|[1].

2.1 [NapameTpbl TUAPABINYECKOTO MPUBOJA M 00JACTh €ro MPUMEHEHHUS C.
145-148 [1]

2.2 IlpuHuUMO AEUCTBUA U XapaKTEPUCTUKH HACOCOB OOBEMHOrO THMA C.
150-155 [1]

2.3 OOuue cBeieHUs 0 TapaMeTpax IUIYHKEPHOTro Hacoca.

1) IInyH>xepHbIid HacOC - Pa3HOBUIHOCThH MOPUIHEBOTO HACOCA, Y KOTOPOTO
BBITECHUTEIb BBINOIHEH B (hOpMeE ILTyHKepa.

2) Pabouunii 006EM. VoHacoca

Vo= 0.785d.2hm?,

re o, M - IHAMETp ILIYHXKEPA.

h, M- reoMeTpUYeCKHi X011 TUTYHXepa.
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3) Homunansnoe naBieHue Puow - HambombIee AaBiIeHUE, KOTOPOE HACOC
JIOJKEH CO3/1aTh B TEYEHHE YCTAHOBJIEHHOI'O CpPOKa CIYy>KObl C COXpaHEHHEM

IapaMeTPOB B MpeAeiax YCTaHOBICHHBIX HOPM, usmepsercs B Mlla

(1 xr/Mmm2-9.81 MITa=9.81 10°I1a)

4) O6némuas mogada Q- oTHomeHHe 00BEMaA MoIaBaeMoOil paboueil Cpeaspl KO

BpeMeHH, H3Mepsercsas B M/c. Pasnmuaror (daxrtudeckyro o0bEMHyH nomady Q,

omnpeaensemMyto 1o hopmyiie.
Q= VI/t, m/c 1)
rre V - 00bEM niepekaueHHOM KUIKOCTH, ONPEICTISCTCS Ha CTEH/IC

T - BpeMs 3a KOTOPOE MepeKkadeH JaHHbIH 00bEM TeopeTnueckyto 00bEMHYIO MOauy

Qomnpenenstor 1o hopmyiie:

Qo= Vorr/ 60, M%/c (2)

rae Vo- pabounii 066EM Hacoca, M°

IT - 4aCTOTa BpallICHUA BaJla HACOCA, MI/IH_1

4) OOBEMHBIN K.II.J Y)o- OTHOIICHHUE BEIIMYUH (DAKTHUSCKON U TEOPETUICCKOU

00BEMHBIX ITOaY.

1 0=Q/Qo 3

6) Ilomyuennas momHOCTh Hacoca Nupon, BT- MmomHocTh, coobmiaemas

HAcOCOM pabouel KUAKOCTH.

Nior.= 10°PQ, kBT 4)

rae P - naBnenue, I1a

Q- nojaua Hacoca, M%/c
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3. Ilopsanok nposBenennsi padoThbI.

3.1. U3yuuTh yCTpOMCTBO U IIpaBUiia HIKCIUTyaTallMi UCIIBITATEILHOTO CTEH/IA.

3.2. BBINOJHUTH TUIPABIMYECKYIO CXEMY CTEH/IA.

3.3. 3anectu B TabiMIly HAWMEHOBAHMS, MOIYJIb M TEXHUYECKYIO
XapaKTePUCTHUKY KaXKJIOr0 PJIEMEHTA TUIPABINYECKON CUCTEMBI.

3.4. BxomtrouuTh cxeMy U cfenaTh 3aMep o0bEMa TOIIMBa V, MepeKauyeHHOTO B
MEpPHBIN cOoCy]l 3a BpeMs paboThI T. JlaBlieHne 3aHeCcTH B TaOIUILy 2.

3.5. Onpenenuth BenuuuHy (hakTuyecko 00bEMHOM ogauu o ¢popmye (1).

3.6.3aMepuTh AMaMETp IITyH)KEepa U TEOMETPUUECKUHN X0 TUTYHKEpa,
3aHECTH B TaOIUILy 2.

3.7.Paccuntarh TeOpeTHUECKYI0 00BEMHYIO Togauy Q o, OOBEMHBIN

K.IL.JI. o , MOJIE3HYFO MOIIHOCTh Hacoca Npox, 10 popmynam (2), (3), (4).

4. CpaBHMTBH NOJIy4YeHHbIE JaHHbIE C TEXHUYECKUMHU TPeOOBAHUSIMHU K HACOCY H

caeJiaTb BbIBOABI.

5.0¢popmiieHne oTyeTa

Tema: «OnpeneneHune moaavyu IyHKXEPHOTO HACOCA
[{ens paboTHL.

1.MarepuanbHoe obecriedueHre padoThI.

2. 'mapaBnuyeckasi cxeMa UCIbITaTeIbHOTO CTEH/IA.
3. CBeneHus 0 3JIEMEHTAaX TUIPABINYECKON CUCTEMBI.

Tabmuua 1 - DieMeHThI CXEMBI

No o rugpaBIMyYECKON Hanmenosanue aiementra [(O003HAUEHHUE MOJIEIN
CXEMBI
1 2 3
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5. Pe3yabTaThl padoThl.

Tabnuna 2 - PesynbraTsl paboThl

HaBnenne PMIla
Teoperuueckas [Togaua
Qo mm®/c

O0béM XKunkoctu
vV, mm®
Bpewmt. ¢
Yucmo Ob6opoToB
O06/MuH
PaGounii 006EM
Vo mm®
O6weMmubit K.mm.zi. no

JlnameTp mryHxkepa
v
I'eomeTp Xox ho
MM

=1 IMomaua Qo, mm®/c

e
N
w
o1
[))
\l
[e)
[{e]
|
o

BLIBOI[ 0 TCXHUYCCKOM COCTOSIHHNH HACOCa.

6. Cniucox pekoMeHyeMoii JJuTepaTyphbl:

6.1. A.B.Jlenemkun; A.A.Muxainun «l'HapaBIddecKue W IMHEBMAaTHUYECKHUE
cucrembs» M.: AGADEMA 2018.

6.2.'0CT 2 721-74 «O603HaueHue rupoanminaparypbn».

7. Bonipocsl 111 CAMOKOHTPOJISA
7.1. Kakoi Hacoc Ha3bIBAETCS MOPIIHEBBIM?
7.2. OCcHOBHBIE pa3MepPBI IUTYHKEPHOTO HAacoca

7.3. Onpenencaue oopemuoro KIIJI Hacoca.
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MuHuCTEpCTBO HAYKH U BbICIIEr0 00pa3oBanus PO

OI'BOY BO «bpsanckuii 'ocynapcTBEHHbIN TEXHUYECKUIT YHUBEPCUTET

UHCTPYKIUA K JABOPATOPHOM PABOTE Ne 4

Tewma: ((OHpeI[eJIeHI/Ie IMPOU3BOAUTCIIBHOCTH HICCTCPCHHOIO HACOCa II0 C€ro

KOHCTPYKTHUBHBIM IIapaMCTpPaM».

Jucoumuaa: OI1. 09«TexHomorndeckas OCHaCTKay

i cnenrainbHOoCcTH 15.02.08

Nuctpykuuto coctaBmia npenogasarens H.H. Kunenckas

PaccMOTpeHO IHMKITOBOM KOMHUCCUEN

«TexHonorus MAaIlUHOCTPOCHU .

[TIporokoi Ne oT

[Ipencenarens nukinoBout komrccuu M.A. Tapycosa
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1 .IlpaBusia TeXHUKH 0€30MACHOCTH MPH BBINOJHEHNHU J1a00paTOPHOil padoThl Ned
«Onpeaenenne NPOU3BOAMTENbHOCTH IIECTEPEHHOI0 Hacoca no ero

KOHCTPYKTHBHBIM apaMeTpam»»

1.1 Tlepen HauyanoMm paOOThl O3HAKOMHUTHCS C MPABUIOM JKCIUTyaTalluu
TUIPABINYECKOTO UCIBITATEILHOTO CTEHAA.

1.2 Tlepen myckoM MpOU3BECTH BHEIIHUKA OCMOTpP OOOPY/IOBaHUS, YPOBEHb
pabouell KMIKOCTM B TuapoOake, HaJIWMuhe OTPAHUYEHUS, MCIPABHOCTh
W3MEPUTETBHBIX U CHUTHAJIBHBIX MPUOOpPOB. Bce oOHapyXeHHbIE HEUCIPABHOCTH
YCTPaHSIOTCA.

1.3 Bxirouenue cteHaa npou3BOINUTCS TOJIBKO 10 KOMaHAE MPENOIaBaTEIs.

1.4 Tlpu oOHapyXeHHHM HEWCIIPAaBHOCTH BO BpeMs JKCIUIyaTtanuu padoTa
HEMEJUICHHO MPEKpaIlaeTcsl U CTeH]T BHIKJIIOUAETCS.

1.5 Bce pemMoHTHBIE palbOTBI TPOU3BOMATCS TPH BKIIOYEHHOM 0O0IIEM
pyOHIIBHUKE.

1.6 Ha pabouumx MecTtax HEOOXOAMMO BBINOJHATH CJEAYIOIIUE MPOTHUBO-
MOKapHbIE MEPOIPHUATHS: MPOMACICHHYIO BETOIIb COJIEPXKATh B METAIMYECKUX
IJIOTHO 3aKphiBatrouuxcs sumkax. [101p30BaTbes OTKPHITHIM OTHEM KaTErOPUUYECKU

3arpeuracTcs.

2.J1abopaTopHas padora Ned
Tema: «OmnpeneneHue MNPOU3BOAUTEIBLHOCTH IIECTEPEHHOIO
Hacoca
10 €ro KOHCTPYKTUBHBIM MapaMeTpaM »
2.1 3ananue.
2.1.1 O3HaKOMUTBCS C MPaBUWJIAMHU TEXHUKHU O€30MACHOCTH MPU IKCILTyaTaIluu
TUAPOYCTAHOBOK.
2.1.2 O3HaKOMHUTBCSI C YCTPOWCTBOM, Pa3HOBUIHOCTHIO, OCHOBHBIMHU Ma-
paMeTpaMM M  XapaKTepUCTUKAMHU IIECTEPEHHOTO Hacoca MO TEXHUYECKOU

JAUTEpaType.
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2.3 JlaTh XapaKTEpUCTHUKY UCIBITYEMOTO Hacoca.

2.4 BbINOJIHUTH HEOOXOAUMBIE 3aMEPbI TAPAMETPOB HACOCOB.

2.5 3anoJIHATh NPOTOKOJ H3MEPEHUN U BBINOJHUTH COOTBETCTBYIOLIUE
pACYETHI.

2.6 Hanucatp OTUET 1O paboTe B COOTBETCTBUE C MyHKTAMU 3aJIaHUS U CIENaTh

COOTBCTCTBYIOIIHEC BBIBOIBI.

3. Heab padorbi: «M3yuyeHne KOHCTPYKUMH U onpeaeeHHe MPOU3BOIM-

TCJIBHOCTH IIECTEPEHHOr0 HAcCoca. HOCTpOGHI/Ie 3aBHCHUMOCTH Q:

f(P)».

4. MarepuajibHOe o0ecnevyeHne padoThbl.
4.1 [ecrepennsiiit Hacoc Mapku HILI
4.3l TaHrenBITUPKYIIb.

4.3 MUKpOKaJIbKyJIATOP.

5. MaTepuaJji, KOTOPbIii 10/12keH ObITh MPOPadoTaH Mo yueoHuKky|1]

6. O0mue cBeleHUs] 0 XaPAKTEPUCTUKAX M MapaMeTpax LIeCTEPeHHOIro
Hacoca.

[IlectepeHHBIM Ha3BIBAIOT 3y04aThIi HAacoCc ¢ pabOYMMM OpraHaMH B BUJIE
mecTepéH, O00ECTeUnBAIONINX TEePMETHYECKOE 3aMbIKaHHWE pabouell Kamepbl |
nepefarommux KpyTamuidi MoMeHT. lllectepenHbie Hacockl OBIBAlOT JBYX-, TPEX-,
MHOTOIIECTEPEHHBIMU C BHEIIHUM U BHYTPEHHUM 3allCINICHUEM 3YObEB.

[TpubnmxéHHo mMoAady MIeCTepEéHYaTOro Hacoca MOXKHO OIpPEACNUTh TI0

dbopmyiie:
Q=2nn(z+1)m?bno, M%/c
['ne

N-4acTOTa BpAIEHUS IECTEPEH, ¢

Mw-MOJYJIb 3aLEIUICHUS, Z- YUCIIO 3yObEB HIECTEPEH,



b- mupuHa 3y6a

No-00bEMHBINA KIT/]
KIIJI »tux HacocoB gocturaet 92%...94%
7/.Ilopsinok mpoBeeHUs1 padoThl.
7.1 Criucats ¢ Tabnuuku Hacoca napameTpsL (P, MIla, m, ct)
7.2 BeINOTHUTH pa30opKy Hacoca, 3apUCOBATh MPUHIUITUAIIBHYIO CXEMY.
7.3 IIpousBecTH 3aMep T€OMETPUUYECKUX Pa3MEPOB MIECTEPHHU HACOCA:
a) HapyXKHBIN JHAMETp MEeCTepHHU «0U» B MeTpax
0) uncio 3yObeB
B) IIMPHHA IIECTEPHU «D» B MeTpax
7.4 Paccuntath MOAYJIb 3alleIJICHUs 110 (hopMyIie:
m=d/(z+2), m
7.5 Pacuntath pabounii 00beM Hacoca.
Vo, =2zm?zb, m®
7.6 Ilo xaranory onpeaenuth 00béMHBIN KITJ[ Hacoca.
10=0,92/0,94
7.7PacunTaTh HACANBHYIO ITOJAYy HACOCA.

Qo=V,on/60, m*/c

7.811oHag nogaua Hacoca.



Q=Qo-kxp=Q,-0.5x10"'p,m%/c

rae P, Ila
[To maHHOW aHATUTHUYECKOW 3aBUCHUMOCTH IIOCTPOUTH XapaKTEPUCTUKY
Hacoca Q="1(P)

3amaBasachk 3HaueHusmu: P=0MIla

P=20MIla
Qx10”
m/c
MIPHU YacTOTE BpalEHHUs
BaJla Hacoca n, MUH
I I I | _ P
I I I I MIla
0 5 10 15 20

8.Cnmcok pexkoMeHyeMOi JJUTEepaTypbl

8.1.A.B.Jlenemikun; A.A.Muxaiinun «l'uapaBindeckue U NMHEBMATHYECKUE

cucteMmbl», M.: AGADEMA 2019

9. Conep:xanue oTuéTa

Tema: «OmpeneneHne MPOU3BOIUTEIBHOCTH MIECTEPEHHOTO Hacoca
M0 €r0 KOHCTPYKTUBHBIM ITapaMeTpam»
[{enb paGoThI

1. MatepuanbpHoe obecnieueHrne paboThl

30



1.6. Ilopsimok BBIMOTHEHUS paOOTHI
2.1Cxema mecTepeHHOro Hacoca
2.2. OmnpepneneHue noga4yu Hacoca
2.3. TlocTpoeHue xapakTepUCTUKU Hacoca B KoopauHaTax «P-Q»

BriBoa (110 uenu padboTh)
10. Borpocsl 11l caMONIPOBEPKH:
10.1. Kakoiif Hacoc Ha3bIBaeTCs MIECTCPEHHBIM?

10.2. MapkupoBKa IIECTEPEHHBIX HACOCOB.

10.3. ®opmyna nogaun Hacoca
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MuHuCTEpCTBO HAYKH U BbICIIEr0 00pa3oBanus PO

OI'BOY BO «bpsanckuii 'ocynapcTBEHHbIN TEXHUYECKUIT YHUBEPCUTET

UHCTPYKIUA K JABOPATOPHOM PABOTE Ne 5

Tema: «OnpeneneHue nojiayu IIyHXKEPHOTO HACOCAY.

Hucounnuaa: OIl. 09«TexHomorndeckas OCHaCTKay

g criequanbsHocTh 15.02.08

Nuctpykuuio cocrtaBmia npenogasarens H.H. Kunenckas

PaccMOTpeHO IHMKITOBOM KOMHUCCUEN

«Texnoorus MAaIIMHOCTPOCHUS .

[TpoToxois Ne oT

[Ipeacenarens nukinoBoit komuccuu M. A. Tapycosa
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IIpaBuiia TexXHUKHU 0€30MACHOCTH MPHU BbINOJHEHUH JJA00PaATOPHOM padoThI Ne 5
«O3HaKoOMJIeHHEe ¢ YCTPOICTBOM TIHAPOANNapaTrypbl HAa CTAHOYHOM

000py1I0BAHU )

1. K mnabGopatopHoii paboTe MAOMYyCKAOTCS CTYIASHTHI, MPOIIEIIIHE
WHCTPYKTaX 10 TEXHUKE O€30TacHOCTH.

2. He nmpukacatbcs K 3JIEKTPUYECKUM MPOBOAAM, KaOeJIsIM U 3JIEKTPOIpUOopam.

3. Ocreperarbcst CIMBHOW CTPY’KKH CKaJbIBAHMS, a TAK)KE BbLJIETA HHCTPYMEHTA.

4. OcteperatbCs ABMKYIIUXCS M BPAIIAIOIIUXCS YaCTe 1 MEXaHU3MOB.

5. bes paspelnenus nmpemnoaaBaTess Wi JjabopaHTa He MyCKaTh B X0 CTaHOK.

6. He Opath 1 He mepenaBaTh 4epe3 CTAHOK KaKUe-TU00 MPEAMETHI.

7. He o6mokaunBaThCst Ha CTAHOK.

8. Ilpu BpIMOIHEHMU JAOOPATOPHON pPabOTHI OBITH BHUMATEIBHBIMH, HE
OTBJIEKATHCSI IOCTOPOHHUMU Pa3roBOpamMu, HE OTBJIEKATh APYTHUX.

9. He mnepemematrbcs mno nabopaTopuud Oe€3 pas3pelleHus IMpernojaBarens u

nabopaHTa.

JlaGopaTopHasi pabora NeS

1. 3apanue.

1.1 O3HakoMUTBCS C TpaBWJIaMH TEXHUKU O€30MaCHOCTU MPU BHIMIOJTHEHUU
nabopaTopHoil paboThI Ne5.

1.2 O3HaKOMHUTBCS TO TEXHUYECKOM JUTEepaType C TEOPETHUYECKUM
MaTepuagoM Mo THAPOIPUBOIAM.

1.3 Uzyuuts Ha dpesepHom cranke ¢ YITY tuma 6P11MD3-1 snmemeHTHI
TUPOTPUBO/IA.

1.4 N3yunth cxemy rupOoNpHUBOIa U TUIPOCTAHIUU.

1.5 3apucoBaTh cxeMy r'MAPOCTAHIINY.

1.6 CocraBuTh crnenM@puKalnuio Ha THIpaBIUdecKyro cxemy cornacHo ['OCT
2.784-70; 2.780-68; 2.785-70.

1.7 HanucaTtp oT4eT MO paboTe B COOTBETCTBUU C 3aJIaHUEM.
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Heas paldorpl: HM3yYeHME KOHCTPYKUMM THMIPONPHBOAA HA CTaHKe,

COCTABJICHHE 'K/ IPOCXEMBDI.

2. MarepuaabHoe o0ecriedyenne padoThbl.

2.1 Cranox ¢pesepnsbrit Tuna 6P11-M®3-1 ¢ UITY2P32.
2.2 PyKOBOJACTBO MO dKCIUTyaTalluy CTAHKa.

2.4 CnpaBo4Has JATEpaTypa.

['OCTs ECK/I: 2.784-70; 2.780-68; 2.785-70.

3. MaTepuaJi, KOTOPbIii 10/I:KeH ObITH NPOPAOOTAH MO YYEOHUKY.

a) Bunsuep A. M., Kosanes . T., HekpacoB b. b.CnpaBounoe mocobue 1o
TUAPABIMKE, TUAPOMAITUHAM U TUAPONpUBOAaM. - MuHck, Bricimas mkona 2018 1. c.
288...356.

6) Xomun K.M., Huxkutuan O.®. OCHOBBI THUIPABINKA U OOBEMHBIC

rUAponpuBoIbl -M.: MamuHoctpoenue, 1989r.

4. Oﬁmne CBC¢ACHUA O TUIApPOoNpUMBOAAX H THAPOCTAHIHUAX HAa CTaHKaXxX.
HacocHbie YCTAaHOBKM M THAPOCTAHIIUMU, IIPUMCHACMbBIC HA CTAHOYHOM

000py10BaHMH.

HacocHoli ycTaHOBKOM Ha3bIBAlOT TUIPABIWYECKUN arperat, B KOTOPOM
KOHCTPYKTHUBHO OOBEIMHEHBI: THAPOOAK, HACOCHBIM arperaT ( Hacoc C MNPHUBOJHBIM
AJIEKTPOJBUTATENIEM ), YCTPOMCTBAa [JIi OYMCTKM Macjia H TOJJEPKaHUS €ro
TEMIIEpATyphl, amnmnaparypa peryjJupoBaHUs U KOHTPOJS JaBjieHUs. BuemrHumu
TUAPOJUHUSIMUA HACOCHOM YCTAHOBKHU SIBJISIFOTCSI OJHA WJIM OO0Jie€ HAMOPHBIX JIMHHM,
JIMHUHU CIIMBA U JIpCHaXA.

Takum 00pa3oM, OT HACOCHOW YCTAaHOBKM MOXHO TOJIBKO MUTATh THAPOCXEMY
paboueit xunkocThio. Ecnu ke B 3TOM rujapoarperarte mnpeaycMoTpeHa BO3MOXKHOCTH
pa3Melatbh  KOHTPOJBHO-PETYJUPYIOUIYIO — almapaTtypy U paclpeleUTeNbHYIO

anmaparypy sl YIOPaBJIEHUS TUIPOABUTATENSIMH, TO €r0 HA3bIBAIOT T'MAPOCTAHLIUEH
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WM CTaHLMEH TUAPONPUBOAA. [ MIPOCTAHIIMHA COOTBETCTBEHHO COCIUHSIOT CO CTAHKOM
OOJIBIIMM YHWCIIOM THUAPOJIUMHUNA, YEeM HACOCHbIe yCTaHOBKU. KoHCTpyupoBaHue u
IIPOM3BOJICTBO HACOCHBIX YCTAaHOBOK W THAPOCTAHIMN HWMeEeT CcHenupuKy M Ha
COBPEMEHHOM JTalle O0Ka3ajoCch HJKOHOMHUYECKH II€JIECOOOpa3HbIM OpPraHU30BaTh
CEpUIHOE TMPOU3BOJICTBO THUIOBBIX HACOCHBIX YCTAHOBOK W THAPOCTAHIMNA Ha
CIICIIMAIM3UPOBAHHBIX 3aBOJaX I10 TMPOU3BOJACTBY THIpooOOpymoBaHusA. biaromaps
HAJIMYUIO JOCTATOYHO IIUPOKON HOMEHKIATYpPhl ATUX arperatoB, MPHU MNPOECKTUPOBAHUU
CTAHKOB Ha 3Tale COCTaBJICHUSA NPUHLIUIUAIBHON THAPOCXEMBI U TPOBEICHUS PACUETOB
0OBIYHO TIPOM3BOJUTCS aHAJIM3 BO3MOXKHOCTH HCIIOJIb30BaHUS KaKOW-JIMOO THUIOBOM
HACOCHOM yCTaHOBKH WJIM TUJIPOCTAHIIUU U BBIOOpP €€ TUIopa3Mepa.

[To3zHakoMuMmcst ¢ Hambojee PacHpPOCTPAaHCHHBIMH B CTaHKaX OTCYCCTBEHHOTO
MIPOM3BOJICTBA THUIOBBIMM HACOCHBIMU YCTAHOBKAMH M THUJPOCTAHIMAMHU. BHemiHue
BBIBOJBI OT THAPOCTAHUIHUHM OCYUIECTBIISIFOTCA 4YEpPE3 IMPOMEKYTOUHBIE COCTUHEHUS,
KOTOPBIE pacIiojaraloT Ha OOKOBBIX CTCHKAX WM B HIDKHEM 4YacTH 3adHEH CTEHKH
ruapomikada. I[lutanue 5>JIEKTPOMArHUTOB paclpeeuTelss MPOU3BOAUTCS uepes
IITEIICEIBHBIN pa3beM 15 u kabelb, MOAKII0YaeMBbIil K KIIEMMHHKY B JICKTPOKOPOOKE

M3rotaBnuBaOT Takke THUAPOCTAHIIMU, KOHCTPYKTUBHO YHU(DHUIIMPOBAHHBIC C
ruapoctaniusaMu ['48-8. Oto rugpocranuuu tuna 1'48-9 oTKpBITOro HCHoIHEHUs 0e3
HAapY>KHBIX CTEHOK W JBEpOK Ha Tuapomkade. Takue THUAPOCTAHIIUU HAXOIAT
MPUMEHECHUE B OCHOBHOM ISl MOJIyaBTOMATOB MPOAYKIIMOHHOTO THIIA U aBTOMATOB,
paboTarorX B YCIOBUSAX KPYITHOCEPUUHOTO MPOU3BOICTBA, I€ BaXKHBIM TPEOOBAHUEM
SBJISIETCS JIETKOCTh JIOCTyHa K SJeMEHTaM THAPOCTAHIMHU IS OOCTY)KHBaHHUS U
OBICTPOM 3aMEHBI MPH MOSIBJICHUN OTKAa30B B paboTe.

B ruapocrannusx tuna PI'48-8 oaMH M3 HACOCHBIX arperaToB BBIMOJHEH C
peryIupyeMbIM TJIaCTUHYATBIM HacocoM Tuna ['12-5M ¢ ynpaBiieHueM 10 JIaBJICHUIO U
HOMUHAJIbHOU paboueit mogauet 25; 50; 70 wmu 100 n/mun. Ha 6a3e rugpoctaniuit
tuna ['48-8, PI'48-8 u P48-9 n3roraBnnBarOT KOMIUIEKCHBIE CTAHIIMU THAPOIPHUBOJIOB
JUIS. KOHKPETHBIX HUTU(OBAIBHBIX, (PPE3epHBIX, OTPE3HBIX U MHOTOONEPAIMOHHBIX
CTaHKOB. B 3TuX CTaHIMAX MNOJHOCTHIO MOHTHUPYIOT THApOAnmnaparypy yHpaBICHUS
CTaHKOM, W TpH COOpPKE CTaHKa CTAHIIMIO TOJIBKO IOJKIIOYAIOT K CTAHKY 4Yepes

BHEIIHUE coeauHeHusd. [uapasmuyeckuii [IpuBoj Ha craHke IpeaHa3HAYeH IS
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CHJIOBOTO M KOHTPOJBHO-PETYIUPYIOIIETO YIPABJICHHUS U O0ECIEYUBACT CIICTYIONTUE
GyHKLIHU:

— JBU)KEHUSI MHCTPYMEHTAJIbHOIO Mara3uHa BIEpeA-Ha3aJl U BBEPX-BHU3,
MPUBO/] BpallleHUsI HHCTPYMEHTAIbHOTO Mara3uHa;

- OTKpEIUIEHHE NHCTPYMEHTA B IITHUH/IE]E CTAHKA;

— nepekIrovYeHue nepeaad (nmepedopor) U MpUBO/IA TIIABHOTO JIBUKEHUS,

- dbukcays IMNUHJAEAS B OINPEACICHHOM TOJIOKEHUU TMepe]l CMEHOU
UHCTPYMEHTA;

- ¢duKcalys MarazuHa nociie Bbioopa HHCTPYMEHTA;

- YpaBHOBEIIMBAHUE KOHCOJIU CO CTOJIOM;

- OTKMM KOHCOJIM TP BKIIFOUEHUU THAPABIUKH;

KommiekcHast craHius TUAPONPUBOJA YCTAHOBJIIEHA PSAJOM CO CTAaHKOM H
COEMHEHA C €r0 MCIOJHHUTEIBHBIMU OpPraHaMU KECTKUM U MSTKUM TPYOOIPOBOJIOM.
ABTOMaTHYECKHUI UK pabOThl CTaHKAa (CMEHA MHCTPYMEHTA U JpP. TEXHOJOTHYECKUE
KOMaHJpl)  oOecreunBaeTcss  TUAPO30JOTHUKAMU  C  DBJIEKTPOYIpaBICHHUEM B
COOTBETCTBMM C rujpaBiandyeckorl cxemoit 6P1IM®3-1.00.000 13. Cwmazska
HalpaBIAIONMX CTOJAa M KOHCOJNM OCYUIECTBISIOTCS aBTOMAaTHYECKH 4epes

APOCCCIbHBIC OJIOKH IIpXU BKIIOYCHHUH THIPABINKH.

5. Ilopsinok BbINOJIHEHUS PA0OTHI.

Tema paboThl: «O3HAKOMJIEHUE C YCTPOMCTBOM rupoanmnapaTypbl Ha CTAHOUHOM
000py1I0BaHU

[enb paGoTHI.

5.1 MarepuansHoe obecnieueHne padoThl.

5.2 3yuuth ruiponpuBO ¥ TUIpOCTaHIMIO Ha ctanke ¢ YITY tuna 6P11M®3-1.

5.3 U3yuuth cxemy ruJponpuBoia U TUIPOCTAHIUY.

5.4 CocTaBUTh CX€MY THAPOCTAHIIUH.

5.5 CocrtaBuTh crieniuUKaInio K CXeMe.

6. Coaep:xaHue oT4YeTA.

Tema paboThI
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Ienb paGoThI
6.1 MarepuansHoe obecnieueHre padoThl.
6.2 IlopsimoK BBITIOJIHEHUS PAOOTHI

BriBoa (110 11e71m paboThi)

7. CIIHCOK peKOMEeH/1yeMoil JIuTepaTypbl

7.1. Bunbnep .M., Kosaner JI.T., HexpacoB b.b. CnpaBouHoe mocoOue 1o
THIpaBJIMKE, THAPOMAIIMHAM U TAponpruBoAaM. MUHCK, Beiciias mkoia, 2018

7.2. A.B.Jlenemikun; A.A.Muxainna «['uapaBiandeckue U MHEBMATHYECKUE
cucrteMsl», M.: AGADEMA 2020

7.3. Xomma K.M, Hukutua O.®., OCHOBbI THAPABIUKA U OOBEMHBIE

TUAPOIIPUBOJIBI, M.: mammuHocTpoeHue, 2018
8. Bompocsl 1J151 caMonpoBePKH
8.1 Arperatsl, BXOJAIIME B HACOCHYIO YCTaHOBKY.
8.2. Bupl ruiporuiIMHAPOB

8.3.Ha3nadyeHue ruipopacipeienuTens

8.4 Ha xakoli MarucTpajiv yCTaHABIMBAIOT KJIAMTaH MPEIOXPAHUTEIIbHBIN ?
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MuHucTepcTBO HAYKH U BbICIIEro 00pazoBanus PO

OI'bOY BO «bpsancknii ['ocynapcTBEHHBIN TEXHUYECKUN YHUBEPCUTET

HUHCTPYKIUA K IABOPATOPHOM PABOTE Ne 6

Tewma: «I/I3y‘—IeHI/I€ 9JICMCHTOB ITHCBMOIIpUBOA4 Ha TCXHOJIOTHYCCKOM

000py1I0BaHUIY.

HMucounauaa: OIl. 09«TexHomorndeckas OCHaCTKay

1A cnenpansHocT 15.02.08

NucTpykumto cocrasuiia npenogasarens H.H. Kunenckas

PaccMOTpeHO IUKIIOBOW KOMUCCUEN

«Texnonorus MAalInHOCTPOCHUS .

[IpoToxoi Ne oT

IIpencenarens nukioBoit komuccuu M.A. TapycoBa
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1. IlpaBua TeXHUKHU 0€30MACHOCTH NMPH BBHINOJHEHNH JIA00OPATOPHOM
padorsl Ne6 '""U3ydyeHue 3JieMEHTOB ITHEBMONPHBOAA HA TEXHOJOTHYECKOM

o0opynoBanuu'

1.1 Tlepen nHauamoMm pabOTHI O3HAKOMHUTBLCS C TPaBWIAMU JKCIUTyaTalUH
IPOMBIIIEHHOTO Po0oTa.

1.2 3ampemaercss HaxoauThcs B paboueit 3oHe [IP mpu ero pabGote B
aBTOMATHYECKOM PEKUME.

1.3 Ilepen HayanoMm paboThl HEOOXOAUMO YOEIHUTHCS B HCIPABHOM
COCTOSIHUA OCHOBHOTO M BCIIOMOTaTENIbHOT'O TEXHOJIOTMYECKOTr0 000pyI0BaHUS U
CpeacTB obecrieueHus: 0€30MacHOCTH.

1.4 besomacHocTh Tpyaa npu pabore podora moxenu M20I1 mocruraercs
COOTBETCTBUEM

ero tpedoBanusiM 'OCT 12.2 003-74 1 TEXHUUECKUMU YCIOBUSMH.

1.5 TlomBmxHbIE YacTH poOOTa OKpalleHbl B KEITHIM I[BET, a 3aXBaT B
KpPaCHBIH.

1.6 Ilepememenue poboTa BO BCEX BO3MOXKHBIX  HaIPaBJICHUIX
OTrPaHUYMBAETCS MMyTEBBIMH KOHEYHBIMU BBIKJIFOUATEISIMU.

1.7 B xoHcTpykumioo poOOTa MPEeayCMOTPEHBI KECTKHUE YMOpPbl aBapUHOTO
OCTaHOBA JABUKEHHSI.

1.8 B xoHCTpyKIIMM 3axBaTa MPeyCMOTPEH MPEAOXPAaHUTEIbHBINA JIEMEHT,
IpU TIOJIOMKE KOTOpPOrO B aBapMWHOW CUTyallMd CpadaThIBACT KOHEYHBIM
BBIKJTIOUYATEN b, OCTAHABIIMBAIOIINI paboTy poOoTa.

1.9 Ha nynbere ynpaBnenus ycraHoBieHa KHonka «CTOID».
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2. JlaGopaTtopHas paGota Ne6
Tema: "U3yuyeHue 3j1eMEHTOB NHEBMONPHMBOAA HAa TEXHOJOIHYECKOM

o0opynoBanun''.

2.1 3ananue

O3HaKOMHUTBCS C TIpaBWJIaMH TEXHUKU Oe3omacHocTH 1mipu padote IIP.
O3HaKOMUTBCS C YCTPONCTBOM U pabOTOM MPOMBIIUIEHHOTO poOoTa. O3HAKOMUTHCS
C KOHCTpPYKLMEHN IMHeBMaTuyeckoro npusoga I1P. M3yunts cxeMy ITHEBMAaTH4YECKOTO
I1P.

3apucoBaTh CcXeMmMy IIHeBMarudeckoro npusojga [IP  u  coctaBuTh
cnenuduKkanuio Ha cxemy. HanmucaTte otuer nmo paboTe B COOTBETCTBHM C IMyHKTAMHU

3aJaHUsl.

2.2. Heab paGoTbl: WuU3yYCHHE YCTPOICTBA MHEBMATHUECKOTO MPHBOJA

MPOMBIIINIEHHOTO PO0OTa.

2.3. MarepuajibHoe obecnieueHue padoThl.

2.3.1 Ilpomsmuienssiii pobot M20 11.40.01
2.3.2 Cnpasounas auteparypa. 233. TOCT 2784-70, 2.780-68, 2.785-70

2.4 MarepuaJji, KOTOPbBIii 10/KeH ObITH PopadoTaH no yuyeoHuky [3.1].

I'maBa 4. OCHOBHBIE TOHSTHS O ITHEBMAaTHUYCCKHUX YCTPOﬁCTBaX )51

MHEBMOTIPUBOAaX, ¢. 209...243.
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2.5 OBIIME CBEJIEHUA O HIHEBMATHYECKUX TIPUBOJAX,
HPUMEHAEMBIX B IPOMBIHIJVIEHHBIX POBOTAX

B poGoroTexHuke NHEBMAaTHYECKHE MPHUBOJBI HAXOAAT MPUMEHEHHE CO
CKOPOCTSIMH pabounx opraHoB 110 1,5 M/c (Tpy30MOIBEMHOCTh ATUX MAHUITYJISITOPOB
He npeBbimaet 10 kr).

Ha puc. 1 mokazaH rujpaBiIWyYecKud aMOpTHU3AaTOp, NpPEIHA3HAYEHHBIH IS
rameHusl KHHeTHIEeCKON YHEPTHH B KOHIIE X0J1a POTOpa MOBOPOTHOTO IJIACTHHYATOTO
nHeBMonBuratensa. [lo wmepe HaxumMa Ha ToJKaredb pabouas KUAKOCTD
(MUHEpanbHOE MAaciO) U3-TMO0J TOPLUOBOM YacTu
TOJIKATEJsl TEPEeTeKaeT B MOJOCTh 3 aKKyMyJsTopa.
[Munuaapuueckas vacTb 6 TOJNKaTels BXOAUT B

KOHHYCCKOEC OTBCPCTHUC 5, YBCIIMYMBasA IIpU 3TOM, IIO

MCpE CBOCTO IICPCMCIICHHA, COIIPOTHBIICHHUC LA
IICPCTOKA KUJAKOCTH. I[pOCCCJII) 2 CIIyXXUT I

MPEIBAPUTEIbHON HACTPOMKH YPOBHSI 3aMEJJICHUS

Puc. 1 'mppaBnugeckuH
aMOPTH3aTOP

JBIDKEHUs pabouero oprana 7. Ilpu cHatum ycumus,
pa3BUBAEMOro pabo4YuM OpPraHoM, IKUJIKOCTh U3
aKKyMyJISITOpa TOJ] JEUCTBUEM TMPYXKHUHBI, OTOJABUHYB OOpaTHbIM KjamnaH 4,
BO3BpAILIACTCA B IIOJOCTh NOA Topel Tonkarens. KOHCTpyKuus TuapaBIMYeCKUX
aMOPTHU3aTOPOB Ui JIBYCTOPOHHETO TOPMOXKEHUS JIMHEWHBIX IMHEBMOJIBUTATEIIECH
OTJIMYAETCA OT ONMHMCAHHOW TEM, YTO OCH TOJIKATEJIEW PAa3BEPHYTHI U PACIIONArarOTCs
napajienbHo. B po0oTax HMCHoONb3YIOT MHEBMOOOOPYAOBAHHE YHUBEPCAIBHOTO
WCIIOJIHEHUS TAaKOE€ k€, KAKOE€ MPUMEHSIOT MPU aBTOMATU3AIMU HPOU3BOJICTBEHHBIX
rpoueccoB. JInmep B ciyyasx, KOrjga MHEBMOLWIMHAP SABISIETCS HECYIIUM 3JIEMEHTOM
U €ro pacrojoXeHUe OTIMYAETCS OT BEPTHUKAJIBHOTO, T. €. Korja umeercs OOKoBas
Harpy3ka Ha IITOK, [PUMEHSIOT  [HEBMOLWIMHIPBI C  YJJWHEHHBIMH
HAMPaBJISAIONMMA  IITOK BTYJIKaMH. Y JIMHEHHWE BTYJIKH HEOOXOIUMO, YTOOBI
UCKJIFOYUTH 3alleMJIeHHEe IITOKa Mpu OOKOBBIX Harpyskax. Ha puc. 2 mokaszan

nopraibHbIil poooT M201L1, npeaHazHayeHHBIN 1715 BBIIOJHEHUS 3aTpPy3KU-Pa3rpy3Ku
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METAJUIOPEKYIINX CTAaHKOB M APYroro o000pynoBaHus. ['py30moabeMHOCTh poOOTa
coctaBisieT 10 Kr Ha KaxKIyI0 pyKy.

PoGot cocTout W3 MOHOpenbca 5, yKpersieHHOro Ha kojioHHax 6 u 10, mo
KOTOpPOMY JIBIKETCS KapeTka 9. Kaperka nepeMeniaercs 3JIeKTPOIBUTATeNEM 4.

Ha kaperke Ha kauvaromeiica Ha 27° miute 3 yCTaHOBJIEHHI aABe pyku 7 u 8. Ha
pYKax 3aKperieHbl 3aXBaThl 2.

Pobort yrpasisieTcst OT HMKIIOBOM 3JICKTPOHHOM CHUCTEMBI yripaBiieHus 1. MexaHu3mbl
poboTa, KpoMe MEXaHM3Ma IEPEMELICHUs] KapeTKH MO MOHOPENBCY, MEPEMEIAIOTCS C

IMOMOMIBIO ITHCBMATHYCCKUX TUJIMHAPOB.

JITY

o e m——

i

— =2
Puc. 2 Moprausumuit pobor M20L{

Ha puc. 3 noka3zaHa 4acTb MHEBMAaTUYECKOM CUCTEMBI YIPABJICHHUS pPOOOTOM
M20Ll. IluTanue mTHEBMATUYECKOM CHCTEMBI OCYIIECTBJIsSETCS dYepe3 Oyok 1
MOATOTOBKHU BO3/yXa, COJIepkKaITUi (PUILTP-BIArOOTACIUTENb, PETYJIATOP JaBJICHHUS,
MaclopaclbUINTENb U pene naBieHus 19. Pene gaBneHus: CUTHAIM3UPYET B CUCTEMY
yOpaBJIeHUsT poOOTOM O CHIDKEHHMH paboyero JaBiCHUS HWXKE YCTaHOBJICHHOM
BeJIMuMHbL. biokupyromnuii mHeBMOpachpeaeauTeab 18 mo koMaHe OT JIEKTPOHHOM

CHUCTEMBbl YIIPaBJICHUS NPU OKOHYAHUH pabOThl WIM B aBapuUUHON CHUTyaluu
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HEPEKPHIBACT MPOXOJ CKATOTO BO3AyXa M3 CETH B MTHEBMOCHCTEMY poOOTa U OJIHO-
BPEMEHHO COO0IIIaeT MHEBMOCUCTEMY C aTMOC(hEepoil.

IIpy  aBapuiHOM  COCTOSSHUM WM  OTKJIKOYEHHH  CXATOro  BO31yXxa
CaMOTPOMU3BOJILHOE OMyCKaHUE MOABMKHBIX yacTeil 13 paboueit pyku OioKupyercs
NpyKUHOW ¢ 3amenkoid 12. B Hauame paboThl 3alenka OTBOJAUTCS B CTOPOHY
IMHEBMOLIWJIMHAPOM, YIPABIAEMbIM OT TpEeXJIMHEMHOTO pacupenenurend 11. [logpem
U OIyCKaHUE PYKH TPOU3BOJATCA MHEBMOUMIMHApPOM 9. HikHss (1ITOKOBas)
MOJIOCTh MTHEBMOLIMJIMHJPA BO BPeMs paOOThI MOCTOSIHHO HAXOJUTCS MOJ JaBJIEHUEM
CKaTOro BO3IyXa. OJTO 00€CleyuBaeT «CTPEMJICHHE» pPYKH poOOoTa MOAHATH
3arOTOBKY, €CJIM BepxHsAd (MOpUIHEBas) TMOJOCTh UMIMHApPA COOOUIaeTCs C
atMocdepoil. OnyckaHue 3aroTOBKM BO3MOKHO, KOI'/Ia BEPXHAS MOJOCTh LMIMHAPA
OKa)KeTCsl O/ TABJIICHUEM CKATOTO BO3AYXa.

PazHuma B aKTUBHBIX IUIOIIAASX MOPIIHEBOM M IUTOKOBOM IOJIOCTEU
o0OecrieunBaeT NPUMEPHOE PABEHCTBO CKOPOCTH IMOABEMAM M OIyCKAaHHUS PYKH.
Hactpoiika ckopocTeil mojgbemMa U OMyCKaHus OCYIIECTBIISIETCA OT Apoccernei 7 u 8 ¢
oOpaTHBIM KjanaHoMm. PeBepc nmmuuapa 9, mTOK KOTOPOro TpaBepcoil 15 cBsi3an ¢
MOABUKHOM YacThIO pyKH 13, OCyIIECTBISIETCA OT THEBMOPACHPEACIUTENS S.

[Ipu pabGote poboTa ¢ Aetanamu TuNa (iaaHel, YKIaJblBA€MbIMU B CTOIIKH,
HEOOXOJMMO CHWKEHHE CKOPOCTH pyKH TIIepe]] KacaHHEeM CTOIKH. OTO
OCYIIECTBIISIETCSl 3@ CUET MEPEeKIIOUYEeHUs ITHEBMOpacHpeaenuTens 5, obecrneunBas
IIPU OTOM BBITECHEHHME BO3JYyXa M3 IITOKOBOM IOJOCTH Ye€pe3 JONOJHHUTEIbHBIN
npoccenb 4. I3aMeHeHne BBICOTHI CTONKHU JIETaleil KOHTPOJIUPYETCS 3JIEKTPUUECKUM
JaTyukoM 16, 3akperuieHHOro Ha 3axBare 17. CurHan OT JaTyhKa 4epe3 CUCTEMY
YOpaBJICHHUsT M ITHEBMOPACHPEACINUTENb 6 TNEPEKI0YaeT JIBYXCTYIIEHUYAThIN
PEryJIATOp NaBJIE€HUS 2 Ha MEHBIIYIO CTYIIEHb cKopocTH. Cuila JaBiieHHs 3aXBaTa Ha
CTOIKY JIeTajiel CHUXKaeTCs 0 TpeOyeMol BeIMYuHbl. B KpallHUX MOJIOKEHUSIX PYyKU
JUISl CMATYEHHs YAAapOB IPEAYCMOTPEHBI IMApaBiandeckue amoprtusaropsl 10 u 14,
IOPUHLIMI JEHCTBUS KOTOPBIX aHAJIOTMYEH T'MIIPOaMOPTU3ATOPY, N300paKEeHHOMY Ha

puc. 1.
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[IIupokue BO3MOXXHOCTH B POOOTOTEXHHKE OTKPHIBACT YHU(PHUKAIUA Yy3JI0B
poOOTOB, MOCTPOEHHAss MO MOJAYJILHOMY MpHUHIUIY. MOIyJIb—3TO KOMIAKTHBIN
OJIOK, BKJIIOYAIONIUN B CeOsl TTHEBMOJBUTATENb, 3JIEKTPOITHEBMOPACIIPEACITUTEND,
TOPMO3HBIE  YCTpPOMCTBAa, PACIOJOKEHHbIE B  KPBIINIKAX ITHEBMOJBUTATENCH
(MTHEBMOLIMJIMHIPOB), OECKOHTAKTHBIE KOHEUHBIC BBIKJIIOYATEIN (MHIYKTUBHBIC WM
MMHEBMATUYECKUE) M JJIEMEHThl KOMMYTAllMM JI1 CBSI3U C APYTUMH MOIYJISIMU U
CUCTEMOM yIpaBJIeHUSI.

2.6. [Topsimok nipoBeeHust paboThI,
2.6.1. U3yuuts KOHCTpYKITHIO poboTa M20I1

2.6.2. I3yuuTh MyabT yopaBICHUS

2.6.3. IllponemonctpupoBats padory IIP B pexume "OOyuenus'.

A) Bo3Bpar B HyJIeBYI0 TOUYKY.

Cpazy mocie nojayu MUTaHWs BBHITIOJHSAETCS C TMOMOIIbIO OJIoKa 00ydYeHHs
BO3BpaT poOoTa a UCXOJHYH TMO3UIUI0 (HYJEeByH Touky). HyneBas Touka
NEPEMELICHUS] CIY)KUT OTHOCUTEIBbHOM TOUKOM BCEX MO3ULUOHHBIX JaHHBIX

yIpaBJIEHUS pOOOTOM.
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Puc. 3. [Ineamarnueckas cucTema pobora M201]

Mpeaynpexaerue

Puc.4 Cxema nynbTa ynpasieHus

CurnanpHas Jamma coCTOSIHUs OaTapeu.

[lepexmtouaTens pexuma paboOThl OJHOTO CTAHKA.
KHomnka BKIIIOUEHHS yCTPONCTBA YIIPABICHUS.
CurHanpHas namna BkiroueHus 1Y,

Kuonka orkntouenus LY.

CurnanbpHas JJaMIia aBapUHOTO OCTAHOBA.

KHonka aBapuitHOro ocTaHoBa.

© o N o g A~ w NP

Knomnka ocranoBa IMporpaMmal.

10. CurnanpHas 1aMIa OCTaHOBA IPOTPAMMBI.

CurnanbHas namna BeIOOpa pexxuma paboThl OHOTO CTaHKa.
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11. KHormka mycka nporpamMmmel.

12. CurnHanbHas JlaMIia ITycKa MporpamMMBbl.

13. Ilepexitouatens pekuMa pabOTHI BTOPOTO CTAHKA.

14. CurnanbHas 1amIia BIOOpa peskuMa paboThl BTOPOTO CTaHKA.

15. Ilepekitoyarens ¢ KIHOYOM.

b) Py4Hoe ynpasienue.

[lepeMerieHne 1Mo KaxxJ10M KOHTPOJIUPYEMON OCH MPOUCXOINUT HA CKOPOCTH
IpU HAXXATOM KHOIKE PYYHOIO YIpaBJieHUs Ha MaHeiau oOydeHusd. s oOyueHus
poOOT JABMKETCS B MO3ULHIO, 33JJaHHYIO B PEKHUME PYYHOrO YIpPABICHUS, MOCIIE
BO3BpaTa B HYJIEBYIO TOUKY 1O 3ayYMBAHUS MO3ULIAH.

2.6.4. 3apucoBaTh cxemy nHesMonpusojaa [P, 0603HaunB ee 3j1eMeHTHI

1,23....
Oo6o3nauenne | HaumenoBanme Kon -BoO [Ipumeuanue
(20mm) (115Mmm) (10Mm) (40Mm)

3. CnMcok peKoMeHayeMoii TuTepaTyphbl.
3.1.Cron6oB JI.C., IlepoBa A.J., Jlomikun O.B.OCHOBBI TUIpaBIMKU H

THEBMOIIPUBOIOB cTaHKOB M.: MamunocTtpoenue. 2018.
3.2. Ky3neuo B.I'. IlpuBoabl CTaHKOB € MpPOrpamMMbl ymOpaBieHUEM. M.:

MammHoctpoenue 1983.

4. Conep:xanue oTuyera.
Tema  "M3ydeHue  DJICEMEHTOB  ITHEBMOIIPMBOJA  HA  TEXHOJIOTHYECKOM
obopynoBaHuun".

[{enp paGoTh
1. MatepuaibHoe obecrieueHrue padboThl.
2. ITopsa0OK BBIOJTHEHUS PAOOTHI.

2.1. Cxema mHEBMOIIPUBO/IA.

2.2. Cneundukanus 3J€MEHTOB MTHEBMONIPHUBOIA
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2.3. I3yunTh MyJIbT yIPaBICHHUS.
2.4. CoctaBuTh crielu(pUKaIIIO HA MYJIbT.

BriBoa (1o nenu paboThr)

5. Bonpocsl aJ1s1 caMonpoBepKn
9.1. Yro siBnsercs paboyuM TEI0M B MHEBMONPUBOJE?
5.2. Pexxumbl paboThl poOoTa

5.3. VYkazarp Ha3HAYCHHE KHOMOK M JIaMII Ha MyJIbTY YIPaBIECHUS POOOTOM.
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MuHucTepcTBO HayKH U BBICIIEro 00pazoBanus PO

OI'bOY BO «bpsanckuii ['ocynapcTBEHHBIN TEXHUYECKUI YHUBEPCUTET»

WHCTPYKIUSA K IABOPATOPHOM PABOTE Ne 7

Tema: «Ilonck u ycTpaHeHnE HEUCIPABHOCTEN B THEBMO M THAPOIIPUBOIAXY.

Hucoumnauna: OIl. 09«TexHomorudeckas OCHaCTKa

g crienranbHocTd 15.02.08

HNuctpykuuto cocraBuia npenoaasarens H.H. Kunenckas

PaccMoTpeHO IMKIOBOM KOMUCCUEN

«TexHonorus MaIlMHOCTPOCHUS .

[Iporokoi Ne oT

[Ipencenarens nukioBoit komuccuu M.A. Tapycosa

20
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IIpaBuiia TexHMKH O0€30MaCHOCTH IIPH BbINOJHEHUE JIa0OPATOPHOM

padoTbI Ne7

1.1 Ilepen HavamoM pabGOThl O3HAKOMHUTHCA C MPABUIOM HKCILTyaTalMH
TUJIPO U THEBMOIIPUBO/IOB Ha CTaHKaX U paboTax

1.2 Tlepen myckoM NMpOM3BECTH BHEIIHUNA OCMOTpP 00OpYAOBaHUS, YPOBEHb
paboyell KMIKOCTH B TruApoOake, HAJIMYME OrPAaHUYEHHS, MCIPABHOCTD
U3MEPUTENBHBIX U CUTHAJIbHBIX MpuOOpoB. Bce oOHapyXKeHHbIE HEUCIIPABHOCTU
YCTPaHSIOTCSI.

1.3 BxiroueHue o000pyHOBaHHS TPOU3BOAUTCS TOJBKO IO KOMAaHE
IperoaaBaTess.

1.4 Tlpu oOHapy>KeHHWH HEUCHPABHOCTH BO BpeMs JKCIUTyaTaluu, padoTa
HEMEIJICHHO MPEeKpaIaeTcsi U 000pyJ0BaHNUE BBIKIIOYAETCS.

1.5 Bce peMOHTHBIE pabOThI NMPOU3BOAUTHCSA MPU BBIKIIOUEHHOM O0OIIEM
pyOuIbHUKE

1.6 Ha pabounmx MecTax HEOOXOAMMO  BBIMIOJHATH  CIEAYIOIIUE
IPOTHUBOIOKAPHBIE ~ MEPOMNPUATUS:  MPOMACIECHHYIO  BETOIIb  COJEpKaTh B
METAJNINYECKUX IJIOTHO 3aKpbIBAIOIIMXCS AUKaX. [101630BaThCA OTKPBITHIM OTHEM

3ampenaeTcs.
JlabopaTopHnasi padora Ne7
«ITouck m ycTpaHeHuEe HEUCIIPABHOCTEW B THEBMO U THUJIPOIPUBOIAX)
2.1 3ananue
2.1.1 O3HakOMHTBCSI C MpaBWJIaMH TEXHUKU O€30MacHOCTH HpH padoTe
TUAPO U THEBMOCHCTEM.

2.1. 2 O3HaKOMUTHCS C MpaBUJIAMHU HAJAJKU U TEXHUYECKOTO OOCITyKMBaHUS

TUJPABIIMYECKUX U CMA304YHBIX CUCTEM CTaHKOB ¢ UIIY mo mureparype
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2.1.313yunTh XapakTepHbIE HEUCIPABHOCTH THAPABIMYECKUX U CMA30UYHBIX
CUCTEM CTaHKOB M crocoObl ux ycrpanenue 2.1.ITpoaeMoHCTpHpoBaTh HA CTaHKE
6P11M®3-1 BO3MOKHBIE HEHCTIPABHOCTU THAPOCUCTEM

2.1.5 W3yuuth xapakTepHblE HEHCIPABHOCTU IMHEBMOCHCTEM U CIIOCOOBI MX
YCTpaHEHHUs 1O CIIPAaBOYHOM JIUTEpaType

2.1.6 IIpomemoHCTpHpoBaTh Ha NpombilUieHHOH padore M20I1.40.01
BO3MOHBIE HEUCTIPABHOCTH MTHEBMOCHUCTEM U CITOCOOBI UX YCTPAHECHUS

2.1.7 Hanucatb OTYET 110 pabOTE B COOTBETCTBUHU C MyHKTAMHM 33JaHUs, A€JIaTh

COOTBCTCTBYIOIIHEC BBIBOJ

2.2 lleab  padorbl:  «V3ydeHne  BO3MOXKHBIX  HEHUCIPAaBHOCTEH B

TuApOIIPHUBOIAX U CII0CO00B X YCTPAHCHUS

2.3 MarepuajibHOe o0ecneueHue JadopaTopHoOi padoThl
2.3.1 IIpomemmuienasix pador M20.1140.01 2.3.2dpesepusbiii ctanok ¢ YITY
6P1IM®3-1 2.3.3CnpaBoHas nureparypa

2.4 MarepuaJji KOTOPbIii 10J12keH ObITh MpopadoTaH nmo yueoHuky(1)
Hanagka u TexHuuyeckoe O0OCIy)KMBaHWE TUAPABIMYECKMX M CMa304YHBIX

cucteM (1,c.102)[TneBmMaTnyeckue cucremsl B ctankax ¢ YITY(1,c.105)

2.5 IlopsiaoK BHINOJIHEHUSI PA0OTHI
2.5.1 IlpaBuna HajmagKd ¥ TEXHUYECKOTO OOCTYKMBAaHUSI THAPABIMYECCKUX U

CMAa304YHBIX CUCTEM CTAaHKOB ¢ UIIY

Hananka runpasinrueckor M cma3zouHor cucrteM cranka ¢ UIIY cocrout u3
CIEAYIOIMX 3TANOB: MPOBEPKH IMOJATOTOBICHHOCTH K 3aIlyCKy; 3aIlyCKa CHCTEMBI;

PEryIupOBOYHBIX PabOT.

Ha nepBoM 3Tane mpoBepsArOT MOJKIIOYECHUE 3a3€MIJICHUS THAPABIUYECKON U

CMa304YHOW CTaHIMK, YPOBEHb Macjia B 0Oakax M €ro KayecTtBO (YUCTOTY,
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AIMYJIbCUPOBAHUE, OTCYTCTBHE NEHBI U BOJIbI). IIpn nepBOHAYaIbHOM ITyCKE CUCTEMBI
HY’)KHO OTBEpHYTb pEryJUPOBOYHBI BHHT NPEIOXPAHUTEIBLHOIO KjamaHa M
IIPOU3BECTU HECKOJIBKO- KPaTKOBPEMEHHBIX, 3aIlyCKOB ITPUBOJIOB HACOCOB, IPOBEPSIA
OpaBWIBHOCTh HampasieHuss ux BpauieHus. | Ilocme 3roro Hacoc JOMKEH
npopaborats 5' K) MuH npu jgaBieHuu B cucteme, O0au3koMm K Hymo. Eciam Hacoc
paboraer 0e3 MOBBILIEHHOTO IIyMa M TMET YTEYeK Macia B COEIUHEHHUSAX
TpyOOIIPOBOJIOB, TO MPHUCTYHNAIOT K HACTPOMKE MperoXpaHUTEIbHOTO KilanaHa,
HaOJto/1asi JaBjeHUE MO MaHoMeTpy. MHorna npuxomuTtcs ynainsiTh U3 CHCTEMBI
BO3/yX, KOTOPbI MOT HaKONHUTHCS B arperarax u tpyoOompoBonax. [[ns ynanenus
BO3/lyXa B HEKOTOPBIX CHCTEMaxX MPEAyCMOTPEH CHElHaIbHbIA KpaH Ha HalOpPHOU
MarucTpajy, €ciId TaKoro KpaHa HET, TO CJENyeT CJerka ociaabuTh OJHO U3
COEIMHEHUI TpyOOIIPOBOJOB B KOHIIE HAMOPHOM MAarucTpajid U CIUBATh 4Yepe3 3TO
COEIMHEHHNE MAcCJIO JI0 TEX MOp, IIOKa CIMBAEMOE MAClIO HE CTaHET MPO3payHbIM, 0e3

My3bIPbKOB BO3/1yXa.

HpH TCXHUYCCKOM 06CJ'Iy>KI/IBaHHI/I TUAPABIMYCCKUX W CMA30YHBIX CHCTCM

HE00X0IMMO cOOJI0IaTh CAEAYIOIINE 00IIKe TpaBua;

1. PerynsipHo mpoBOIUTH NMPOMUIAKTUUECKHE MEPOTPUSTHS, TP MUCAHHBIC

WHCTPYKIIMEHN 10 SKCITyaTalliy TUIPOO0OPYI0BAHHUS.

2. He PEMOHTHUPOBATb Y3JIbl THAPABIMYCCKHUX W CMA30YHBIX CHCTCM B

IIOMCIICHUAX MCXaHNYCCKUX IICXOB.

3. PerynspHo, He pexe oaHOro paza B 12—15 mec, 3aMeHsTH pabouyro

KUAKOCTD, IIOCJIC ClInBa Macjia IIPOMBITb 0akx KCPOCHUHOM,

4. TlpoBepsATb 4YHCTOTY (UIBTPOB W TMpU cpabaTbIBAHUM HHAMKATOpA

3arpsI3HEHHOCTU MEHATh (PUIIBTPYIOIINE SJIEMEHTHI.

5. 3anmuBaTh paboOUyl0 JKHUIKOCTH C TOMOIIBIO 3aMapOvYHO-(QUIBTPYIOIICH

YCTaHOBKHU.
6. 3aKpbIBaTh CMOTPOBBIE, 3aJIUBHBIC KPBIIIKH U MTPOOKU THIPOCTAHIIHI.

7. Cnequth, 4TOOBI TEMIIEpATypa padodeil )KuakocTu He npesbimaia 60 °C.
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8. Cnemutb, 4TOOBI MOIIHOCTH, TMOTpeOIsieMas dJIEKTPOJBHUTaTEIEM

peryimpyeMoro Hacoca 0e3 Mmojiauu Macijia B CUCTeMy, He mipeBbimania 1,5 kBt

O9.Ilpu mnpoBeneHun pabOT MO OOCITYKUBAHUIO CHUCTEM HEOOXOAMMO
BBIKJIFOYUTHh ~ TPUBOJHBIC  JJIEKTPOJBUTATENH,  Pa3pAOuTh  ITHEBMAaTUYECKHE

aKKyMYJISITOPHI.
10. EsxeTHEBHO HAJI0 BBITOJHATH CJICTYIOIINE paOOTHI.
11. ITpoBepuTh ypoBeHBL Maciia B 0ake, Mpu HEOOXOIUMOCTH JOJIUTD.

12. TlpoBepuTh, HET 1M TEHHl HA TOBEPXHOCTH pabodeil KHUIKOCTH.

OnpeaenuTs 1o BETY KUIAKOCTH, HET JIU B HEW BO3yXa U BOJBI.
13.YcTpaHuTth yT€UKH B COEIUHEHUSX.

14. IIpoBepuTh MO MOKA3aHUSAM UHAUKATOPOB CTENEHb 3arpsA3HEHUsT PUIBTPOB

U IpU HEOOXOJMMOCTH 3aMEHUTh (PMIIBTPYIOIINE JIEMEHTHI.
15. TIpoBeputh pabOTy CUCTEMBI TEMIEPATYPHOU CTAOMIN3ALIUU.

16. IIpoBeputh MO MAHOMETPY PETYJIHMPOBKY KJIANAHOB W TOAPETYIUPOBATH

JABJICHUE B PA3JIUYHBIX YYaCTKAX CUCTEM.
17.01uH pa3 B HeACIO HEOOXOIUMO BBITIOIHSATh CIEIYIONINE PAOOTHI.

18.Ycrpanuth BHOBb OOHapyXeHHbIE yTeukd. He 3arsruBath Ype3MepHO
COCJIMHEHUS, €CIIM TeYb HE TNPEKpallaeTcs; 3aMEHUTh BBIMICANINE U3 CTPOs
MPOKJIAJIKA, YIUIOTHEHHUS, YCTPAHUTH MEPEKOCHI U HETUIOCKOCTHOCTH CONPSKEHHBIX,

IIOBEPXHOCTEM.

19.1TpoBepuTh 3aTSHKKY BUHTOB, KPETSIIUX HACOCHI, TUAPOMOTOPHI, IIMITHHPHI

U anmaparypy.

20.ITpoBepuTh COCTOSIHME YOPYTUX MY(T MEXAY OdJIEKTPOJIBUTATEISIMU U

HacoCaMu.

21.ExxeMecsiYHO HYXKHO Oparh mpoObI Macia Ha pa3HBIX ypOBHsX Oaka Jyis

OIIPCACIICHUA ITPUTOAHOCTH €TI0 IJIA ,HaHBHGﬁIHGﬁ OKCILTyaTaluu.
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22. ExerogHo ciemyeT TpoOBEpsATh paldodee COCTOSHUE BCEX YCTPOWCTB

cucteM. [Ipu 3TOM IpPOBOJAT pa30OPKy, OUUCTKY U MPOMBIBKY OCHOBHBIX, arperaTos,

3aMCHY HWJIM pECTaBpalMi0 HM3HOHMICHHBIX 3JICMCHTOB (HOI[IHI/IHHI/IKOB, IMPOKJIAIO0K,

YVIUIOTHEHUH, TIOJBHUKHBIX JieTaliel). baku cTaHIM clieyeT OYMCTUTh, YIaJUTh BCE

clenbl KOPpPO3UM, INPOMBITH MU OKPACHUTh MACIOCTOMKOM Kpackou. Ha CHATBIX

TpyOONIPOBOJaX OTBEPCTUS PEKOMEHIYETCS] 3aKpbIBaTh ILJIACTMACCOBBIMHU  WJIH

MCTAJNIMYCCKUMH HpO6KaMH, HCJIb3A IPUMCHATD JIA ATOM 1IENIU TKAHb U ACPCBO.

2.5.2 V3yunth XapakTEpHbIE HEUCIPABHOCTU THJIPABIMYECKUX U CMA30YHBIX

cucteMm ctankoB ¢ YITY u crocoObl uX yCTpaHEeHHUS.

Ta6muma Ne 1 - HeucnipaBHOCTH B THAPOINPUBO/IC

Buemnee Ipuunna Metoabl yCTpaHEeHUA
MPOsIBJICHUE
HEMCIPABHOCTH
VYTeuka Henocrarounas 3arsikka ITonTssHYTH BUHTBI
Macia MO |[KPENEKHBIX BUHTOB.
CONPSIKEHHBIM B u3 CTpOSI 3aMEHUTH KOJIbIIA,
IIJIOCKOCTSIM YIUIOTHUTENIbHBIE KOJIBLA.
armapara HenocraTounsiil ypoBeHb Jlonute Macio
Macia B Oake.
[loaTssHyT,  COe€nMHEHUE
IToncoc Bo3ayxa uyepes| Ha BCACBIBAIOILIEM
[ToBbIlIEHHBI  [BCACBIBAIOIIMKI TPyOONIPOBO | TPYOOIPOBOJE. 3aMEeHUTH
171 myM , N3HOC COENMHMUTENBHBIX| MAacioO. 3aMEHHUTb pPE3UHOBBIC
BCIICHUBAaHHE MyT. 3acopuiics GUIbTP 3BE3/I0YKH. 3aMEHHUTH
Macio, KoJeOaHus (GUIBTPYIOMNNA HIIEMEHT.
JABJICHUS B
CHUCTEME Henocrarouen MOTOK
BO3/yXa  4Yepe3  paguarop.
Cryk npu [[loBbilIEHHBIE BHYTPEHHHE Yo6patb IOCTOPOHHHE
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pabote
JJ1.ABUTATEIIEH.
IleperpeBaercs

MacJ1io

I1oBBIIEHHBI
171 ryMm
pEryJIMpyeEMOro
HAcoca, JIaBJICHUE B
TUJIPOCUCTEME

yIaso.

I'oput
KpacHast JJamMmna
«Buumanuey
CUCTEMBI
LIEHTPAITU30BAHHOT

(¢ HMITYJIBCHOT'O

CMa3bIBaHHA

Macno HE

IMMOCTYIIACT oT
HUMITYJIbCHOT'O

IMUTaTCIIA

yreuku B cucreme. Ckon

CKPYTJIEHHBIX TOPLIOBBIX
YacTel TOJIKATEJEeH, 3aUpbl HA
OMOPHOM CTOPOHE HAKIIOHHOU
1aii0bl peryIupyeMoro Hacoca.
Bennko naBieHUE HACTPOWKH
Mauiio

pciic JaBJICHU.

JaBJICHUE HaCTPOUKHU

MMPCAO0XPAaHUTCIIbHOI'O KJIallaHa

Her curnana or annapara

KOHTPOJIA.

3akynopeHa
KOHTPOJUPYyeMasi TOUKa WIH €€
BTOPUYHBII TpyOOTIIPOBO/I.
Hapymienne ueinocTHOCTH Wir
W3HOC MaH)XEThl B UMITYJILCHOM
nutarene. [lomomana npyxuHa
B WMITyJIbCHOM  TIHTATele.
OOpbIB YIUTOTHUTES B

IMUTATCIIC..

PEAMETHI OT  paauaropa.

OTpeMOHTUPOBATH WIH
3aMEHUTh HEUCIIPABHBIE Y3JIbI.
3aMEHUTh BBILIEAIINE U3 CTPOS
TOJIKaTeNU., MpouuudoBaTh u
IPUTEPETHh OMOPHYIO IJIOCKOCTh
HAKJIOHHOM 1IaNOBbI.

YcTpaHuTh HEIUIOTHOCTb,
3aMEHUTh TpyOOTIIPOBOI.
Hactpouts pene naBieHuss Ha
Tpedyemoe 3HAYECHUE.
Hacrtpouts

NIPEAOXPAHUTEIBHBIN KJIAllaH Ha

nmasineHue 3,0 MlIla.

[IpoBepuThs UCIPABHOCTH

amnmapara KOHTPOJIA, npu
HEO0XO0IMMOCTH

OTPCTYJIMPOBATH NJIN 3aMCHUTD.

[IpombITh TpyOOHIpOBOA U

MECTO MOJBOJIa MacJa.
3aMEHUTh TIPYXKUHY WU
UTATEIb. 3aMEeHUTh
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B TOYKY
MOBO/A MOCTYIIAET
OoubIIOE

KOJIN4YCCTBO MaAcCJIo

OT  HUMITYJIbCHOIO
MATATEIIS.
JlaBneHue B
VMITYJIbCHOU
CHUCTEME HE
MTOJTHUMAETCS.
Macno HE
MOCTYIIAeT oT
JPOCCETBHOTO

0J10Ka CMa3bIBAHMUS.
Pene JTaBJICHUS
MajaorabapuTHOe
MPJI He BbIIacT
3JIEKTPUYECKUN
CHTHAII npu
JIOCTHKEHHU U B
MarucTpaiu
KOHTPOJIMPYEMOTO

JdaBJICHUA

[1oI1ajia rpsa3b.

3acopuics

Breioren u3

ITon pa3rpy304HbI
KJIalaH ronana Ips3b.
[ToBpexaeHo PE3UHOBOE
YIUIOTHEHUE pasrpy304Horo
KJIallaHa.

ITon IApUK

MPCAOXPAHUTCIIBHOI'O KJIallaHa

JPOCCEIb.

Hapymena nHactpoiika pee.

CTpOst

MUKPOIIEPEKII0YaTENb

YIULIOTHUTENBHOE  KOJIBLIO B
MUTaTee.

[IpoMbITH KJIAIIAaHHYIO
KOpPOOKY.

3aMEHUTH YILIOTHEHUE

2.5.3/lemoncTpanuss Ha crtanke 6P1IM®3-1 BO3MOXKHBIX HEUCIPABHOCTEU

TUJPOCUCTEM

2.5.4V3yunth XapakTepHbIE HEUCIIPABHOCTH IHEBMOCHUCTEM M CIOCOOBI HX

yCTpaHEHHUs
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Ta6mmma Ne 2 - Bo3MoKHBIE HEHCIIPABHOCTH B HAcOCax M CHCTEMax IOJadyu

Macia,

IPUYHUHBI UX BO3SHUKHOBEHHUS U CIIOCOOBI yCTpaHEHUS

1. HeucnnpaBHoOCTH

2.JIpu4uHbI BOBHUKHOBEHHUS]

3.Cnoco0b1 ycTpaHeHus:

TpedyemMoe JaBJIeHUE
B CUCTEME

HaroCTaHUuA

1.1 Hacoc He 2.1.1. Hwuskuit  yposens| 3.1.1. Jonute macino J0 OTMETKH
HarHeTaeT Macjio B/ Macja B 0ake MacJ0yKa3aTens
TUJPOCUCTEMY 2.1.2. 3acopenue| 3.1.2. IIpoyncTUTh 3aCOpPUBIIMECA
BCACHIBAIOIIEH TpPyObl  WIJIM| DJIIEMEHTBHI.
MpUEMHOTO PUIbTpa
2.1.3. Ilogcoc Bo3myxa B0J3.l1.3. TmarenbHO repMeTU3UPOBATH
BCachIBaroIIel Tpyoe ITUHUIO; npu HAJTNYUU
MEXaHUYECKUX OBPEKICHUN
(TpeuH,  1pPOOOMH)  3aMEHUTH|
TpyOoy
1.2. OtcyrctByet2.2.1. ITomoMka Hacoca 3.2.1. 3amMeHUTH HAcOC

2.2.2. UYpesmepHo OoJibiias

BSI3KOCTH MacJiia

2.2.3. Hacoc He mnojmaer
MacJjo BCJIEIACTBHE OJHON M3
BBIIIIEPACCMOTPEHHBIX
MIPUYHH

2.2.4. V3HOoC Hacoca/0onbIine

B

BHYTPEHHUE YTEUKH;

KOpITyce Hacoca pPaKOBHHBI,

[IOpbI; BHELIHUE YTEYKU II0
Bally/ M, KaK CIEACTBHE,
caumwkenne  KIIJI  mporus

HOMHNWHAJIbHOI'O 3HAYCHMUA

2.2.5.bonpmme yTEUYKH B

3.2.2. 3aMEeHUTh MacJio

3.2.3. 3aMeHUTH HACOC WU MAacJio

3.2.4. IIpoBeputs naavy Hacoca Npu
XOJIOCTOM XOJ€ M IOJ HArpy3Kou;
10 BO3MOKHOCTH YCTPaHUTD
NeQEKThL; B Cllydyae HEOOXOAUMOCTH
3aMEHUTH HACOC.

3aMeHUTh  TPYOBI

3.2.5. WA

HIIaHru
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TpyOONIpOBOJE WM  y3Jax

I'maApOCUCTCMbI

1.3. TloBrIIlIEHHOE

JTaBJICHHE B
HarHeTaTeJIbHOMN
cUcTEME npu

XO0JIOCTOM XOA€

2.3.1. IloBbllIEeHHBIE TIOTEPH
JaBJIEHUS B TUJIPONPHUBOJIE B
pe3ysbTaTe  CIUTIOIIMBAHMS
TpyO WM LIJIaHTOB

2.3.2. Upe3MepHasi 3aTsSKKa

3.3.1. 3amenutrb TpyObl WY

HII1aHru

3.3.2. OtperynupoBaTh 3aTKKY]

KJIMHBEB WIH IUTAHOK| HAlpaBJISIOIMX M HUX CMasKy;
HaIIpaBJISIIOIIMX HAa CTaHKE; YCTPAHUTh 3aIUPHI
HEJ0CTaTOYHAas CMa3Ka
HaIpaBJISIOINX; 38 JUPbI
1.4. [ToBbiienubid| 2.4.1. IloBbiiennsle notepu3.4.1. [IpoBeputh Ka4eCTBO
HarpeB  Macja Bl JABJICHMS B THIPOCHCTEME |[MOHTAXKa TUAPOYCTPOUCTB;
TUAPOCUCTEME 3aMEHHTD MOBPEKICHHBIE
YCTpOMCTBA, TPYOBI, UTAHT U
2.4.2.  HeucnpaBHOCTM B
CHUCTEME OXJIAXKICHUS 3.4.2. MpOBEPUTH CHCHETMY OXJIAK
NEeHus, OTpEryJupoBaTh
2.4.3. Hacoc HE pas3rpyKaeTcATepMOpEryIIsTOp
B [IEPUO]I N1ay3
3.4.3. [IpoBeputh pabory
3arpy304HbBIX YCTPOWCTB 51
YCTPaHHUTh HEMCIIPABHOCTH
L.5. I'mapomorop| 2.5.1. Henocrarounsrii 3.5.1. OTtperynupoBaTh
CTY4YUT Ipy| MOAIOP B CIIMBHOW| TIOATIOPHBIN KJIAIlaH
BpallCHUM B OJHOM| MarucTpajv
HaIPABJICHUU
1.6. I'magpomoTop 2.6.1 Porop ruapomotopa 3.6.1. 3aMEHUTh W
OT)KUMaeTcs BCJIEZICTBUE OTPEMOHTHPOBATH POTOP
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2.6.2.

poTOpa WU MOAIUIUITHUKOB

JaBJICHHUC B THAPOMOTOPC

Henocrarounoe

M3HOCa Wi 3aIUPOB

pacnpeaeauTeIbHbIX

ITIOBEPXHOCTEM, 3aemanus 3.6.2. CM. cmoco0 ycTpaHeHus
MOPIIHS, TYroM IOCAJKH HEUCIIPABHOCTEU CHUCTEMBI

Haru€TaHus;l

Tabnuua Ne3 - HeucripaBHOCTH B THEBMOIIPUBOIaX

Baemnee NMPOsIBJICHUE

HCUCIIPABHOCTH

Ipuunna

MeToabl yCTPAHEHUS

[locne 3ameHBI anmapar He

pabotaer

YTeukn BO3IyXa B CTBIKAaX
17007 COCTMHCHMSIX
anmnaparoB C
TpyOoInpoBogaMu
Perynsarop naBiacHUs He
obecrnieunBaeT
HOPMAJILHOTO JaBJICHUS U
ero CTabMJIbHOCTH

OuIbTp -
BJIArOOOTAEIUTENL  ILJIOXO

HamnpaBnenue nBuxeHune

CXXaTroro BO3ayXxa HC

COBIIagacT CO CTpGJ'IKOfI

Ha KOpmyce
He repMETUYHOCTh
COCTMHEHUN 151
YILIOTHEHU U

Hapymunace 1emocTHOCTD
MeMOpaHbI IR0
[PE3UHOBOTO BKJIQ/IbIIIIA
KJIaraHa

3acopuiics

MCT&HHOKCpaMH‘IGCKI/Iﬁ

bunbTp

3aaupsl Ha TMOBEPXHOCTH

[TepeycTanoBuTsh anmnapar
[lonTssHyTh COeANHEHUS, TIPH
OTPUIIATENIBHBIX PE3yJbTaTax|
3aMEHUTHh  COCJIMHECHUS U
VIUTOTHEHUS
3amMeHuTh MeMOpaHy WM

BKJIaJbBIII KJIallaHa

[IpombITe  QuibTp  yauT-
CIIUPUTOM U POIYTh
BO3/TyXOM
Otnuudosarts HITOK,
3aMEHUTh 9JIEMEHTHI
YIUIOTHEHHS
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MIPOITYCKAaeT BO3AYX IIITOKA

[IITox MHEBMOLIMINHIPA
nepeMeIaeTcs

HEPaBHOMEPHO

2.5.5/lemoHCTpaliisi  BO3MOKHBIX  HEHUCHPABHOCTEH MHEBMOCHUCTEM  Ha

npombiiuieHHoN padote M20I1.40.041

3. Cnmcok pekoMeH1yeMoii TUTepaTyphbl

P. b. Mapron wur. OxcmiyaTtauuss W HalaJlka CTAHKOB C IMPOrPAMMHBIM
YIPABJICHUEM U MPOMBINIIEHHBIX Po00TOB M.: «Mammmunoctpoerue» 1991
4, Coaep:xanue oT4era
4.1 Tema paboThI
4.2 lenb paboTsl
4.3 MatepuaiibHOe obecrieueHrne paboThI
4.4 TlopsinoK BBITIOJTHEHHS paOOThHI

4.5 BeiBOJ O 1IETH pabOThHI

5.  Bompocsl 1J1 caMONIPOBEPKHU

1)  Kakue pabOTBl  HYXHO  BBINOJIHUTH  TPH  €KETHEBHOM,
€KEHEIEIbHOM, €KEr0JHOM 00CITyKUBaHUE

2) [lepeuncnuth xapakTepHbIE HEUCIPABHOCTH THIPOCHUCTEM CTAHKOB C
qIry

[lepeuncnuth XapakTepHble HEUCIPABHOCTH IMTHEBMOCHUCTEM MPOMBIIUICHHBIX

po6oTOB U ctankoB ¢ UITY
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MuHucTepcTBO HayKH U BBICIIEro 00pazoBanus PO

OI'bOY BO «bpsanckuii ['ocynapcTBEHHBIN TEXHUYECKUN YHUBEPCUTET»

WHCTPYKIUA K MPAKTHUYECKOM PABOTE Ne 3

Tema: «['mapaBaudeckuil pacuet NpocToro TpyOoorpoBoaay.
Hucoumnauna: OIl. 09«TexHomorudeckas OCHaCTKa

g crienranbHocTd 15.02.08

HNuctpykuuto cocraBuia npenoaasarens H.H. Kunenckas

PaccMoTpeHO IMKIOBOM KOMUCCUEN

«TexHonorus MaIlMHOCTPOCHUS .

[Iporokoi Ne oT

[Ipencenarens nukioBoit komuccuu M.A. Tapycosa
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INPAKTUYECKAS PABOTA Ne 1

«'uapaBianyecKkuii pacyeT NpocTOoro TpyoonpoBoaa»

1. BBEJAEHUE
[TpakTryeckas paboTa BBITTOJHICTCS B BUJIE TOSICHUTECIIBHON 3aITMCKH.
Odopmaenne padorer cormacHo ['OCT 2 305-95 nais  TEKCTOBBIX

JOKYMCHTOB. PaboTa BeITIONTHSCTCS HA KaJIBKYJIATOPC.

2. HEJIb PABOTHBI

Pemenue 3anaun no teme «Pacyet npocToro TpyoonpoBoiay,

OBOPYJIOBAHME
2.1 MuKpOKaIbKyISATOPHI

2.2 «CnpaBoyHOE TOCOOHE O MAITUHOCTPOUTEIHHON THAPABIUKE)

3. TPEBOBAHUSI TEXHUKU BE3OINACHOCTMU.
[Ipu pabGoTe Ha KaIbKyJIATOpE HEOOXOIMMO COOOIaTh MpaBUiia

TEXHHUKH 0€30IaCHOCTH pa6OTBI Ha BBIYUCJIMTEIbHON TEXHUKE.

4, OBIIME TEOPETUYECKHUE ITOJOKEHUSA 110 TEME
MMPAKTUYECKOM PABOTBI Ne 1 «PacueT npocToro Tpy6onposoaa»

a)  BHyTpennwmii tuameTp TpyOOIpoBOIa

Q,m3/c;V,m/cC

Q+10-3
D=1,13 / v , M OKPYTJIUTh 10  2X  3HAKOB

0) Kpurepuii Peitnonbaca
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d-V
Re =

v

MOJIYYeHHOE 3HAY€HHE CPAaBHUBAIOT CKputuueckuM 2300 U 1emaroT BIBO O
PEKMME TBYKCHHS )KUIKOCTH.

Ecim Re< 2300, Tto pexum namunapubeiii, Ecim Re> 2300, To pexum
TypOYJIEHTHBIH.

B) KoadduumeHt rugpaBinyeckoro TpeHus:

JUTSI TAMUHAPHOTO pekumMa A = 64 /Re

1714 TypOynenTHOro pexxuma A = 0,3164 R0?

r) Ilorepu Hamopa no juHe TpyOONpoBoIa

he = A-1/d-V?/2g, m
n) IloTepu Hamopa Ha MECTHBIX COMTPOTUBIICHUSIX
V2
Yhi = (EIH+E2+E3) — M
29
e) Cymmapnas (nosnHas) noteps Haropa hi-2= he+ Xhi,m
k) Ilotepu naBnenus B TpyOOmpoBOIE
-6
AP=p-g h1-2-10, MIla
3)  JlaBieHue XKUJIKOCTH B KOHIIe HarHeTaHus P = Py- AP ,MIla
) JlommyckaeMoe HanpspKeHUE pacTsHKEHHS MaTepralia TpyObl
[6] =120 ... I50MIIa
k) HeoOxoaumas TonmmHa CTeHKH TpyOonpoBoaa
P-d
c=————+a M
2 [o]

a= 0,002 ...0,007 M - 3anac TOJILIMHBI CTEHKH HA KOPPO3HIO.
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IIpakTuueckas padora Ne 1

«'uapaBianYecKuii pacyeT NPpoCTOro TpyoonpoBoaa»

YcioBre: 10 CTalbHOMY TOPU30HTAIBHOMY TPyOONpOBOAY UTHHOM lco
CKOpOCThIO V Tmojaercss oT Hacoca Macio B konmdectBe Q. Ilokazanus
MaHOMETpa Ha BeIXOJ€ M3 Hacoca Pu. Paccunrars MacionpoBo, eciu Ha HEM
yCTaHOBJIeHbI 00paTHbIN KinanaH (§ 1 = 0,8 ), 3aaBmkka (§ 2 = 0,15 ) u umeercs
KOJICHO TIOT

yroom 90° (§ 3 = 1,2 ). IlmotHocts Macma p = 900 xr/m®

KO3 (PUIIMEHT KHUHEMAaTUYECKON BA3KOCTH L

HcxonHble TaHHBIC IPUHATH 110 TaOJIHUIIE.

Ila BAPUAHTDI

Pa

Im

Vu

Q,

Pu,

4

v,

I1a BAPUAHTBI

5.0dopmiieHne oTueTa

Tema paGoTsl
[enb paboThI
1.YcnoBus 3aanus o BapuaHTy

2.Pemienue 3a1auu 1o ajirOpuTMy
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8. Pexomenayemas iureparypa

8.1 Bunbnep S.M., Kosanes JI.T., HekpacoB b.b. «CnpaBounoe nmocobue 1o
TUApPABIUKE, THAPOMAIINHAM U TUAPONpUBoIaM», MuHck: Beiciias mkoina, 1976
8.2. Jlememxkwun A.B.; Muxaiimua A.A. «[uapaBnuueckue

IMHEeBMaTH4ecKue cucreMbl», M.: AGADEMA 2005
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MunucTepcTBO HayKH U BbICIIEro oopazoBanus PO

OI'bOY BO «bpsanckuii ['ocynapcTBEHHBIN TEXHUYECKUI YHUBEPCUTET»

VMHCTPYKIHUSA K MPAKTUUYECKOM PABOTE Ne 2

Tema: «Pacuer rugponpusoaay.
Hucoumnauna: OIl. 09«TexHomorudeckas OCHaCTKa

g crierquansHocTtd 15.02.08

NucTpykumto cocraBuiia npenogasarens H.H. Kunenckas

PaccmoTpeHO IUKI0BOM KOMUCCUEN

«TexHonorus MAaIlMHOCTPOCHU .

[IpoTokoi Ne oT

[Ipencenarens nukioBoit komuccuu M.A. Tapycosa
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BBEJAEHHUE

IIpakTnueckas padora Ne2: '"Pacuér ruapompuBoaa cOCTOMT M3 2
yacreu;
1 pacuer ruaponprBoIa 10 3aJaHHOMY aJITOPUTMY Ha MUKPOKAJIbKYJIATOPE

2.COCTaBJICHHUE I'maApOCXCMBI U CHCHI/I(bHKaLII/II/I

TEXHUMKA BE3OITACHOCTH
[Ipn BBITIOJIHEHUM pacyeTa Ha MHUKPOKAJIbKYJIATOPE HEOOXOAMMO COOII0IaTh

npasuwia Th npu padore B ayAUTOPUU C JIEKTPUUECKUMH PUOOPAMHU.

eab padoThl.
[TonydyeHnrie  HAaBBIKOB  BBINIOJHEHUS  Pacy€ToB  THUJIPONPUBOJAOB  Ha

KaJIbKYJISITOPE.

Teoperuyeckui MaTepuaJl.

«Pacuer Ir'uapoIrnpuBOaAa»

1. BbiOop paGouero naBJieHHS.

Pabouee (HOMUHANBHOE) AaBIEHHE BHIOMPAETCS B 3aBUCUMOCTU OT YCHJIMS Ha
IITOKE THUAPOLMINH/PA U3 psija HOMUHATBHBIX AaBiieHuit mo 'OCT 12445-80(Mlla)
1; 1;76;2I'5;4;6,3;5;8;10; 12.5; 106; 25; 40;50;63; IIpumeuanue: B COBpEeMEHHBIX
[1Pu " AIl npumensiercsa nasnenue 16 Mna.

2.  Bbi0op pabGoueii :KUIKOCTH.

Paboueii )KUIKOCTHIO SABJISIETCSI MUHEPATILHOE MACJIO C BA3KOCTHIO

v=0~45cCt npu tem, ot 0 1o 60 rpax. C.

a) Eciu nasienue P 1o 6.3MIla mpumensiem macio ¢ V=20-30cCr.

Typbunnoe 22 U=20-23 cC1=0.2/0.23/10000

Typounnoe 30 U=25-32 cCt Macno MI" 20; U=20cCt
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Macno MI' 30 U=30 cCt HWunyctpuansuoe 20 U=18-22cCr
0)Enunasnenue P no 20MIla npumensiem macio U =30... 60cCt. TypOunHoe
30, typbunHOE 46, TypOMHHOE 57, MHAYCTpUANTbHOE 45 HHIyCTpUambHOES0,
macio MI' 30.
3.  I'mapaBiauveckuii pacueér.

3.1 .McxonHbie TaHHbIE:
a)F, H-ycunue Ha mToke ruApOlrInHIpa
0)V,M/C - CKOPOCTb NEepEMENIEHUS ITOKA
B) P, [1a-pabouee naBieHue
') BUJ THAPOIMIUHIpA

3.2 . Onpenenenre BHYTPEHHETO JUAMETPa TUAPOLMIIMH/PA.

Pacuer IMPpOU3BOAUM IJIA OC3IITOKOBOM ITOJIOCTH.

= \/g *1 * 0,785 ,M - KII ]| ruaponmimaapa

ITo KaTaliory BBI6I/IpaCM CTaHIAaPTHBIC 3HAUYCHU A I[, MM U d, MM - TUaMCTP

TUApPpOHUIIMHAPA 1 JHAMETP HITOKA TUAPOIHUIIMHAPA.

D 250
D 11
3.3 [IpoBepka MpaBUILHOCTH BbIOOpA pa3MepoB THAPOIMIMHIPA IO

BCIIMYNHC ,ZICI\/iCTBI/ITCJ'IBHOFO yYCWins, Ha IITOKC.

2 2
F 1=0,785 * (1-d) * P * n, Hu, raoe [, d, m* P, I1a,* Fa1>F

Ecmu aTo YCJIIOBHUEC HC BBIITOJIHACTCA, IPUHUMACM CJIICAYIOMICC 3HAUCHUC

D,d u npousBoauM eimgé pa3 mpoBepKy’ .

3.4 OnpeneneHue MpPOU3BOJUTEILHOCTH Hacoca MJigi 00eCreYeHUs:

3a/IaHHOM CKOPOCTH IITOKA TMAPOLUINHIPA.

68



3
Q=0,785*1*VIno ,m /c

no=1...0,98 - 06bémusiit KI1J[ rugponpusoaa.
3.5  Bri6op Tuma Hacoca.

Hacocel mmst; ruaponpuBoga BbiOMpacM H3 KaTtajora (IpHIOKEHHE 2)
cornacHo Ox, JI/mun; P, MIIa. 3
[Tpumeuanue: 1JI/Mmua=1/60000, m /c

JlomyckaeTtcs npeBblllieHUE AaBieHus Ha 25%.
3.6  Pacuer TpyOompoBoaa.(BCachIBAIOIIETO M HATHETAIOIIETO)

3.6.1 Omnpenenenne BHYTPEHHETO IMAMETpa TpYOBI:
De=Qn/0,785-Vcp M Qun, ™/c ;Ycp, m/c- cpenHssi CKOPOCTh
JBYOKCHHS JKUAKOCTH B TPyOOIIPOBOJIE.
Jlns HarHeTaTeapHOTro TpyoompoBoaa VCp=2-6 m/c
Jlns BcackiBaroriero Tpyoomnposoaa Vep=1,5 m/c
[TomydeHHbI quaMeTp TPyOBI OKPYTIIsieM 0 OMMKalIIero 3Had4eHus 1o
I'OCT 16516-80 d=3 4,6,8,10,13,15,18,20,25,32,40,50,60 Mmm

OHpC}IGHfleM HeﬁCTBHTCHBHyIO CKOPOCTb U PCIKUM ABUKCHUA KXUIAKOCTH.

3
V1=Qn/0,785* dE/C ,m/c

Kputepun Perinonbaca: Re=ds* Va/ v < 2300
JIBuKeHue NOJDKHO ObITh JaMuHapHbIM, ecid Re>2300, To HeoOxoaumo

YMEHBIIUTH CPEJIHIOI CKOPOCTh U MEPECUUTATH TUAMETP TPYOBL.
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3.6.2 OmnpeneneHue TOMIUHBI CTEHKH TPYOBI.

Taomuna 1 - cxomHbie 1aHHBIE

No Bap | PazBuBaemas CxopocTb [aBnenue B | Bun
CHJIa Ha IITOKE | IePEeMEIICHUS THIPOCUCTEME | TUAPOIMINHAPA
F.H ITOKa M/C P, MITA
1 9800 0.2 2.5 C nBycTOp. IITOKOM
2 15700 0.08 12.5 C nByCTOp. IITOKOM
3 62500 0.066 2.5 C nBycToOp. MITOKOM
4 5000 0.17 2.5 C nBycCTOp. IITOKOM
5 20000 0.42 10 C omHOCTOP. ITOKOM
6 40000 0.25 10 C oJIHOCTOp. ITOKOM
7 62800 0.2 10 C nBycCTOp. IITOKOM
8 31250 0.033 20 C nBycTOp. IITOKOM
9 7500 0.19 20 C AaBycTOp. MITOKOM
10 26000 0.2 6.3 C nBycCTOp. IITOKOM
11 19500 0.04 6.3 C nByCTOp. ITOKOM
12 75000 0.08 6.3 C oHOCTOp. IIITOKOM
13 162500 0.1 6.3 C 0IHOCTOP. IIITOKOM
14 38000 0.066 12.5 C nBycTOp. IITOKOM
15 50000 0.22 6.3 C AaBycTOp. MITOKOM
16 9500 0.2 2.5 C oIHOCTOP. IIITOKOM
17 16000 0.8 12.5 C oJIHOCTOp. IITOKOM
18 60000 0.033 2.5 C nByCTOp. IITOKOM
19 5500 0.17 2.5 C aBycTop. ITOKOM
20 22000 0.42 10 C oJIHOCTOp. ITOKOM
21 42000 0.25 10 C ogHOCTOp. IIITOKOM
22 65000 0.2 10 C ogHOCTOp. IITOKOM
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23 30000 0.033 20 C nBycTOp. ITOKOM
24 7800 0.19 20 C ogHOCTOp. IIITOKOM
25 26000 0.2 6.3 C nBycCTOp. IITOKOM
26 18000 0.04 6.3 C aBycTOp. MITOKOM
27 70000 0.08 6.3 C oJIHOCTOp. HITOKOM
28 15000 0.1 6.3 C oagHOCTOp. LITOKOM
29 26000 0.066 6.3 C aBycTOp. MITOKOM
30 55000 0.22 6.3 C nBycTOp. MITOKOM

o muna=1,25 - P- dB/2 [g], M. mpuHUMaeM OKPYTJEHHOEC 3HAYCHUE TOJIIUHBI

CTCHKH C YUCTOM 3allaCa Ha KOPPO3HUIO.

[0]=130-180 MIla mus craigpabix Tpy0. [0],=60-80 MIla ais MmeaHbIx TpyO

[Topsimok BBITOTHEHUS paOOTHI.

1. BriOupaem mcxoaHble AaHHBIC JJIS pacuera, COTVIACHO BapHaHTY
mo T.1

2 BrImotHsieM pacyueT corjaacHO anropuTMy

3. BBIBOIMM MCXOIHBIC TAHHBIE COTJIaCHO BapuaHTy B OBM

4 CocraBisieM cxeMy THAPOINPUBOJIA

5. CocraBmsieM  crenupUKaIIO C  TEepeyHeM  MOoA00paHHBIX

AJIEMEHTOB TUPOCUCTEMBI T10 JIEUCTBUTEIBHON MOJaYe HAcOCa

20

115

10

40

O0o03HaueHue

Haumenosaunue

Kon-Bo

[Ipumeuanue

Cnmcok ucnoIb30BaHHOM JIUTEPATYpPbI

JI.C. Cronbos, A.Jl. Ilerpoma, O.B. Jloxkun

ruaponpuBoa. CrankoB M.: MammnocTpoenue 1998

OCHOBBI T'uApaBIIMKU U
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Conep:xxanue oTuéra

1. Ienb paboThI
2. VYcnoBue 3amaHusi: «BBIMOTHUTE pacyeT THUAPONPHUBOAA C
TUIPOIMIMHAPOM, €CJIM pa3BuBaeMas cuiaa Ha mmrToke F, H, ckopocthb

nepeMelneHus mroka V, M/c, naBienue B rujapocucreme P, MITay»

3.  Pacuer rugponpuBoaa
4, CocraBieHue ruipoCcxXeMbl
5.  CocraBienue cnenuuKaimm K cXxeme
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Hacocsnl

[ectepennbie Hacoeki Tuma I'11-2. Ofospauesue no TOCT 2.782-68
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Hpuioxkenue 2

1. l'uapoapoccenu

Tumopazmep

ITapamerp

I 77-24

| Hommnanbnoe napnenne, Mlla
‘ 7 (kir/em2)

HomunaabHbIi pacxo, j/ ¢ 1,2

2. Knanausl nperoxpanure/iLunie

To 20 (200)

T 7125 {17726 | T 77-27
2,35 ‘ 4,70 ‘ 9,49

) T— Tunopazmep 4
pamerp  [Kmi2 [Kmi6 [Km20 [KN2s K32 | K40
i Homumrasis U pacxo, a /¢ 0, 40 ‘ 0.7 i, 03 | P 2. 70 ol
i M B HEIMAILHO K011y C1 UMDBLiT l o
nepenaj AaBJIeHHsI HA BX0JAe H ‘ 1(10)
BbIxoae, MIla (kr/cm2)
3. 'mapopacnpeaenurenu
4/2
[ T Tumopasmep
e [T7412 [T 7413 [T 74414 [T 7416 |
Homuuansesblii pacxon, a/ ¢ 0,3 0,6 1,2 2,40
HomuuajubHoe naiaenune, MIla
(kr/cm2) 0,88 (3=H0)
4/3
Tunmopasmep
IapameTy 10MH | 12MH | 20MH | 25MH | 32 MH | 40 MH | 50 MH
HomunanbHbIii pacxos, /¢ 0,3 0,6 152 2,40 2,7 4,2 6,7
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MuHucTepcTBO HayKH U BbICLIEro oopazoBanust PO

OI'bOY BO «bpsancknii ['ocynapcTBEHHBIN TEXHUYECKUM YHUBEPCUTET»

UHCTPYKIUA K MPAKTUHUYECKOM PABOTE Ne 3

Tema: «ITpuMeHeHHE Ta30BBIX 3aKOHOB ISl ONIPEICTICHUS TTapaMeTPOB

COCTOAHUA pa60qero TCIIa».

HMucounauaa: OIl. 09«TexHomorndeckas OCHaCTKay

g criequanbHocTh 15.02.08

Nuctpykuuto cocrtaBuia npenogasarens H.H. Kunenckas

PaccMOTpeHO IHMKITOBOM KOMHUCCUEN

«TexHonorus MAaIlUHOCTPOCHUS .

[IpoToxoi Ne oT

[Ipencenarens koot komuccuu M.A. Tapycosa

20
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1.BBEJIEHUE

[IpakTrueckast paboTa BBITOTHSIETCS B BUJIC TIOSCHUTEILHON 3aTUCKH, TPAhUKN U
CXEMbl BBIYEPUMBAIOTCS KapaHJIalloM. BpluucieHus clieayeT BBINOJIHATH Ha
MUKPOKAIBKYJISATOPE C TOYHOCTHIO N0 3-X 3Hauvamux Iudp, Hampumep, 4,32; 0,432;
0,0432; 0,00432

[Ipy uCHONB30BaHUM HSMIUPUYECKUX 3aBUCUMOCTEH, TaOJIMYHBIX 3HAYCHHM
HEOOXOJMMO JieJlaTh CCHUIKM Ha HMCTOYHUK, BKJIIOUCHHBIM MEpPEYeHb HCIOJIb30BAHHOU
auTeparypsl. Hampumep, 3HaUeHHE TETIOEMKOCTH BO3MyXa MPUHSIN U3 mocobdus O.M.

PabunoBuya « COOpHUK 3a/1a4 IO TEXHUYECKON TEPMOJUHAMUKE .

HEJIb PABOTDBI: Pemenue 3agau mo teme «lIpumeHeHMEe 3aKOHOB Ta3oB s

OIpe/ICTICHNUs TIAPAMETPOB COCTOSIHUS paboyero Tenay.

OBOPO/IOBAHHE:
3.1 MukpokanbysaTop

3.2. «COopHUK 32724 110 TEXHUUYECKOUN TepMoanHamukey, O.M.PabunoBuu

1. TPEBOBAHUE TEXHUKHU BE3OITACHOCTMU:
[Ipu paboTe Ha MHUKPOKAJIBKYJIATOPE HEOOXOJIMMO COOI0/IaTh OOIIHME MpaBHiia C

AIEKTPOOOOPYI0BAHUEM.

3. OBIIIUE " TEOPETUYECKHUE MOJIOKEHUAIIO TEME
IMPAKTUYECKOM PABOTbBINe3

2.1. ITapaMeTpsl COCTOSTHUS Tea.

BGJII/ILII/IHI)I, XAPAaKTCPU3YIOMKUEC TCJIO0 B AAHHOM COCTOAHHH, HA3BIBAIOT

napamMeTpaMm  COCTOSHUA. Yamie Bcero COCTOSHUE Tena OIpCaACIIACTCA

CJIEYIOIIUM TTapaMeTPaMHu: YIEIbHBIM 00hEMOM, TABICHUEM U TEMIIEPATYPOH.
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5.1.1. YaensHbpiM 00bEMOM (V)Tena mpeacTaBisieT co00i 00bEM €IMHMITBI €T
Macchl. B TexHUYeCcKo#l TepMOIUHAMUKE 33 €IMHUIYY MAacChl TPUHUMAIOT KHJIOTPaMM
(xr), 3a equHUILY 00BEMA - KyOmueckuit MeTp (Ky0.Mm).

CrnenoBatenbHO, YIEIbHBIN 00BEM paBeH OJJHOMY B KyOMUECKHX METpax OJHOTO
KHJIOTpaMMa BeIleCTBa.

Ecimu V 00bEM B Ky0.M, 3aHIMaeMBbIi TeTIOM Macchl M B KT, TO YACIbHBINA 00BEM

p=VIM; M%xr (1)

BenuunHa, oOpaTHas yieapHOMY O0bEMY

1/ =pM/V, kr/M? (2)

IpeACTaBIIsIeT COOOM Maccy €IMHHUIIBI 00hEMa M HOCHT Ha3BaHHME IIOTHOCTH. Takum

00pa3oM, yIeIbHBIN 006EM U3MEPSIOT B Ky0.M/KT, a INIOTHOCTD - B KI/M°,

N3 ypaBHeHus (2) cienyer, uro v p=1,

V=MO=MP,M 1 MpV=VI0 &

5.1.2. JJaBnenune p B MexayHaponHoil cucteme enuHuipl (CH) u3MepsiorT B
nackansx. [lackane (ITA) - naBnenue, Bo3biBaeMoit cuitoil 1 HetotoH (H), paBHOMEpHO
pacrpeieIéHHON M0 HOPMAaJbHOM K Hel NOBEpXHOCTH Iuomansio 1m%  Takum
oOpazoMm, B eaununax (CH) mackaib M3MEpsIOT B HHIOTOHAX Ha KBaJAPATHBIM MeETp
(H/m?). Bo Bcex TEpMOAMHAMUYECKHMX YPABHEHHAX IIOJB3YIOTCS JTOH €IUHUIEH,
03TOMY B (DOPMYJIBI CIIEAYET MOACTABIISITH YACIOBBIC 3HAUCHUS JTABJICHHS B TTACKAJISX.
Tak kak »Ta eJUHUIA OYEHb Maja, €I TOJIb3YIOTCS TOJBKO MPU HU3MEPEHHUU
HE3HAYUTEIbHBIX JaBiIeHUU. [ mpakTUyecKux 1iesiell JaBieHne yJo0Hee U3MepsTh B
klla/mM? (xunomackansx Ha KeaapaTHeli meTp) uam B MIla/m? (Meramackansx Ha

KBaJIpaTHBIN METp).
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CnenoBaTeabHO:

1xITa= 103 [Ta=10° H/ m? ; 1MIla =10° I1a = 10° H/ m?

JUiss  u3MepeHus JaBJ€HHS NPUMEHSIOT OapoMeTpbl, MaHOMETPbl U
BaKyyMMeTphl. bapomerpamu wu3MmepstoT armocdepHOe JaBI€HHE MaHOMETPHI
CIyXaT Il WU3MEpPEeHHs JaBlieHUs BbIlIe aTMocdepHoro. Mx mnokazanus marot
U30BITOK JaBJIEHUS M3MEpSAEMOM cpelapl HajJ aTMOC(EpHBIM JaBJIECHUEM -

MaHoMeTpudeckoe (P0) wim u3osiTouHoe (PU) dasrenue.

B TtepMoamHamMuKe mapaMeTpOM COCTOSIHHS pabodvero Tejia SBISIETCS TOJIbKO
a0COIFOTHOE [TaBJICHUE.

AOcomoTHOE AaBJICHUC OIIPCACIIAOT TOJIBKO M3 COOTHOIICHUA

Pa6¢.= Pu+Po, 3)

rae Po- atmocdeproe (6bapomeTpruueckoe) JaBiICHHE.

BakyyMMeTpsbl ciykat ajst u3MepeHus 1aBlieHus Huxke arMochepHoro. [1o nx
MOKA3aHUSM CYAST, HACKOJIBKO [IaBJIEHHUE pPAacCMaTpUBAEMON Cpelbl MEHBbIIIE
aTMocepHOro (Bakyym, paspexeHusi). AOCOIIOTHOE B 3TOM cCllydyae HAaXOAAT M3
paBEHCTBA

P a6¢c = Po — PBax (4)

[Ipu n3MepeHnn qaBiaeHUs BBICOTOM PTYTHOTO CTOJIOA CIEyeT UMETh B BUILY,
4TO Moka3zaHus npudopa (6bapomeTpa, pTyTHOTO MAHOMETPA) 3aBUCUT HE TOJBKO OT
JABJICHUSI U3MEPSIEMOM CPEBL, HO U OT TEMIIEPATYPHI PTYTH, TaK KaK C ©3MEHEHNUEM
IIOCJIEAHEN U3MEHAETCS TAKXKE U IJIOTHOCTH PTYTH.

IToxazanus prytHOro 6apomerpa k 0°C Taxke Jerko nojydaTh U3 CIEIYIOIIEro

COOTHOIICHHUA .

Poo= Po (I- 0,000172t), mm.pT.CT. (5)
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rae
Poo-_6apomerpuueckoe napienue, npuBeaéunoe k 0°C ,
Po - nelictBuTENbHOE JABIICHUE NIPU TEMITEpAType Bo3ayxa t...

0,000172 - ko3 durmeHT 00bEMHOTO pacIIuPEHUs PTYTH.

5.1.3. Temneparypa xapakTepu3yeT cTeleHb Harperoro tena. E€ uamepstor uimn
0 TEPMOAMHAMUYECKON TEMIEPATYpPHOM IIKaJle, WM IO MEXIyHapOJHOM Ipak-
TAYECKOW TeMIepaTypHOW IIKane. ENWHUIEH TepMOAMHAMHUYECKOM TEMIIEpaTyphl
ssisercs KensBun (K), npencrasnstomuii codoit 1/273,16 yacte TepMOAMHAMUYECKOM
TEMIIEPATYpPbl TPOWMHOW TOYKM BOJBI. JTa Temmeparypa poBHa 273,16 u sBiseTcs
€AUHCTBEHHOM  BOCHPOW3BOAMMOM  ONBITHBIM  ITyTEM:  IOCTOSSHHOW  TOYKOM
TEPMOANHAMHUYECKOIN TeMIlepaTypHOH IIKaJIbl (perepHas TOUKa).

TpoliHas To4yka BOJBI - 3TO TeMIlepaTypa, IpU KOTOpoll Bce Tpu (a3bl BOJIBI
(TBepmasi, >Kujakas, razooOpa3Has) HaxoAsTcs B paBHOBecuH. HmkHuMm mnpenenom
IIKaJIbl SIBJISIETCS aOCOJIOTHBIM HyJb. TepMOAMHAMUYECKYIO TEMIIEPATYpPHYIO LKAy
Ha3bIBAIOT Takke aOcomoTHOM mkanoil. IlapamerpoM cocrosiHus pabodero Tena
sBJIsieTCSl aOCONIIOTHAsE TeMIleparypa, o0o3Hadaemass CUMBOJIOM T M HM3MEpeHHas B
kenbBuHax (K).

TepMmonnHamMudeckasi TeMrepaTypa MOKET ObITh TakKe BbIpaKEHa B rpajaycax
enwscus (°C), ona obo3znauaercss cumBosioM t. Temneparypa tasuust apaa Ha 0,01 °©
HIDKE TeMIEepaTypbl TpPOMHOM TOYkM BOAbl. IloaTomMy Ttemmeparypa B rpamycax

HCJ'H)CI/IH oIIpCACIIACTCA BBIPAXKCHHUCM

t=T-To

rJae:

T- aOcosroTHas Temneparypa, BbIpaXK€HHasl B KEJIbBUHAX,

To-273,15 K
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5.2.neanpHbIe ra3pl 1 OCHOBHBIE Ta30BbBIE 3aKOHBI
[Ton naeanbHBIM ra30M MOHUMAIOT BOOOpakaeMbIil ra3, B KOTOPOM OTCYTCTBYIOT
CUJIbI MPUTSKEHUS MEXIY MOJIEKYJIaMH, a COOCTBEHHBI 00BbEM MOJIEKYJ HMCUYEe3alolle
MaJl, TI0 CpaBHEHHUIO C 00BEMOM MEXKTYMOJIEKYJIIPHOTO MPOCTPAHCTBA.

OCHOBHOE ypaBHEHHE KHUHEMATUYECKON TEOPUHU Ta30B UMEET BU/]I

2 mw?
P= ;n > (6)

P-naBienue npeanpHOTO rasa,

N-umciao Monekyn B 1m° rasa (KOHLEHTpaLys MOJIEKYI),

M-macca OgHON MOJIEKYJIHI,

W-TaK Ha3bplBacMasi CpPEIHSsI KBaJgpaTHYHas CKOPOCTh ITOCTYNaTEIbHOTO
JIBYKEHUS OJTHOW MOJICKYJIBI,

MW?/2 - cpenHsis KHHETHYECKAs DHEPIUs MOCTYNATENLHOTO JABMKEHHS OIHOM

MOJIEKYJIBI

Takum 00pa3oM, OCHOBHOE ypaBHEHHUE KHUHETHUYECKOW TEOpUU Ta3oB
YCTAHABIIMBAET CBS3b MEXKIY [aBICHUEM Tras3a, CpeJHEd KHHETHMYECKOM DJHEprueu
MOCTYNATEIbHOTO JBHKEHUS MOJIEKYJ M UX KOHUEHTPALIUEH.

OcCHOBHBIE D3JIEMEHTHI KHHETUYECKOW TEOpHM MaTepud ObUId pa3padOTaHbI
M.B.JIOMOHOCOBBIM M OJecTAIlle UM NPUMEHEHbl B ILEJIOM pSIAE XUMHUYECKUX H
(bu3HUeCKUX UCCIEA0BaHMH, CBI3aHHBIX C TEIIJIOBBIMHU SIBJICHHUSIMHU.

OCHOBHBIE ~ 3aBHCHUMOCTH,  XapaKTEPU3YIOIIME  COOTHOLIEHHWE  MEXKIY
rapaMeTpaMH MJCAbHOTO ra3a MPU HEKOTOPBIX BIIOJHE OMPEACICHHBIX YCIIOBHUSX
U3MEHEHUSI €ro COCTOSHMS, JIErKO IMOJY4YalTCd W3 OCHOBHOIO YpaBHEHMS
KWHETUYECKOW Teopuu razoB. Jlo 3TOro oHu ObUIM MOJYYEHBI HKCIEPUMEHTAIbHBIM
IIYTEM.

Tak ecnu Temmneparypa raza He usmensiercs (T = const), To naByieHue raza u
€ro yJelnbHbId OOBEM CBsSI3aHBI CIEAYIONIEH 3aBUCUMOCTBHIO (3akoH boilns-

Mapuotra). Pv= const
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(7)

Ecnu naBnenue raza octa€rcsi MOCTOSSHHBIM (p = CONSt), TO COOTHOIIEHUE
MEXIy YACIbHBIM O0OBEMOM Ta3a M €ro aOCOJIIOTHOM TeMmmepaTypod MOJYUHSAETCS
3akony I'en-JIroccaka ;

V/T= const (8)
wim pT=const 9

I[J'ISI ra3oB, B3ATbIX IIPH OJHMHAKOBBLIX TCMIICpATypax H HOAaBJICHUAX, HUMCECT

MCCTO ClICaAyromasa 3aBUCUMOCTD, IIOJIYUCHHAA Ha OCHOBC 3aKOHA ABOF&I[pOI

u /p=const (10)

T7Ie : |- MOJIEKYJISIpHAsi Macca ras3a
Tak kak p =1/,

W V= const (11)

Benuuuna p mpeacraBnser coboi 00BEM  KHJIOTpaMM  MOJIEKYJIbl WU
KHJIOMOJIb (KMOJIb) rasa.

XapaKkTepuCTUUYECKOE YpaBHEHUE HUCATBHOTO ra3a WK YPaBHEHUE COCTOSHUSA
CBSI3bIBAET MEXIY COOOW OCHOBHBIE MapaMETpPbl COCTOSHUS JaBJICHUs, O0BEM U

TEMIIEPaTypy - U MOXKET ObITh MPEJICTABICHO CIEAYIOIIMMHU YPAaBHEHUSIMU:

pV=MRT (12)
pv=RT (13)
pV u=RpT; pV pn=8314T (14)

rae:p - nasieHue rasa B [la;
V-00b8M raza B M°
M-mMmacca rasza B Kr

V- yJIeTbHbIA 00bEM Ta3a B M3/KT
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V- 00béM 1 KMOJIs raza M3/KMOJIb
R- razoBas nocrosinnas st 1 kr raza B Jlx/(kr K)

Ru- yauBepcanpHas razoBas moctossaaas 1 kmons ra3a B Jx/(xkmoinsb K).

HucieHHOE 3HAYEHUE YHUBEPCAIBHOM Ia30BOM IOCTOSIHHOW IPU HOPMAaJbHBIX

YCIIOBHUSIX:

Rpu=p V n/T=101325-22,4136/273,15=8314 Jx/(xkmoib K)

["a30By10 IOCTOSIHHYIO0, OTHECEHHYIO K KT rasa, olpeaessioT U3 ypaBHEHU:

R=8314/u JIx/(xr K)

['me p-macca 1 kMosi ra3a B KI' (YMCIIEHHO paBHAasl MOJIEKYJIIPHOW Macce rasa).

6. [Ipaktrueckast pabora Ne3
«IIpumMeHeHre 3aKOHOB Ta3a JId ONPEACNICHHS IMapaMeTPOB COCTOSHUS
pabouero Tena»
3amgaua Nel (st BapuanToB ¢ 1 mo 15)
[Toka3zanue Bakyymmerpa PB, MM.pT.CT
[Tokazanue 6apomerpa Po, MM.pT.CT
Temneparypa B MecTe yCTaHOBKH NpuOopoB t, °C

AOcomtoTHOE naBiienue B cocyae Pa, MIla
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JlanHbIe K 3a7a4e B Tabnuie 1

Bennunnbl BAPUAHTDI
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
PemMm.pT.CT. 400 |500 |? 500 |600 |520 |700 |300 |700 |500 |600 |°? 400 |? 500
PoMM.pT.CT 680 |[690 |700 |? 720 | 730 |[740 |[750 |[760 |[77/0 |[760 |750 |740 |730 720
t, °C 20 10 40 30 20 10 40 30 20 10 20 40 20 10 40
Pa, MIla ? ? 0,2 0,1 ? ? ? ? 0,2 ? ? 0,1 ? 0,09 ?
3amaua Nel (s BapmanToB ¢ 16 mo 30)
ITokazanust manometpa Py, MIla
[Toka3anue 6apometpa, npuBeaeHHoe k 0°C paBHo 750 MM.pT.CT.
Bemnuunbl BAPUAHTBI
16 |17 |18 |19 |20 |21 |22 |23 (24 |25 |26 |27 |28 |29 |30
Py, MIla ? 102|018,? |016/0,18|? |0,2/0,18|0,16|? |0,3/0,4|0,2/0,18
t, °C 10 {20 (30 |40 |10 |20 |10 |20 {30 |40 |10 |20 |30 |40 |10
P., MIla 31(? |? 1,817 ? 16?7 |? ? 2,2
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Samauga Ne2.1

B pesepByap éMkocThio V HarHeTaeTcsi KOMIPeccopoM Bo3ayx. [lokazanuss MaHOMETpa, YCTAaHOBJICHHOTO Ha pe3epByape B

Hayaje HarHeraHusi paBHO P1 B koHune Har"etanus P.. bapomerpuueckoe nasnenue 0,1 MIla. Temneparypa Bo3nyxa B

pesepByape t.
KosmmuecTBo Bo3yxa, IOJAaHHOE KOMIIPECCOPOM B pe3epByap paBHO M.
Onpenenuts OAHY U3 YKa3aHHBIX BEJIMYMH.

JlanHble Kk 3a1a4e BHIOpPaTh 1o Tadauue 3 mo undpe mudpa.

Beanuunst u | BAPUAHTDI

1704 1 2 3 4 5 6 7 8 9 10
pa3sMepHOCTH

vV, m® 3) 6 ? 7 8 4 ? 3) 8 4
P1, Mlla 0.12 ? 0.09 0.11 0.1 ? 0.1 0.12 0.12 | 0.1
P2,MIla ? 0.5 0.6 0.5 ? 0.6 0.7 ? 0.6 (04
t°c 30 27 17 30 25 17 27 30 25 |20
M,kr 20 20 100 ? 15 12 20 10 ? ?

84



3amauga Ne2.2

B 6annone eMKkoCThI0 V HAXOIUTCS KUCIOPOI MPU U30BITOYHOM JlaBiieHud P1 m temneparype ti. ATMocdepHoe naBieHue,

npuBeaéHHoe k 0°C paBHo 745mMm prt. cT. Ilocie u3pacxomoBaHMsl YacTU KHUCIOpOJa M30BITOUYHOE AaBieHue crtaio P2, a

Temieparypa t2. Macca n3pacxonoBaHHoro kuciopoga M. OnpenenuTs OHy U3 YKa3aHHbBIX BEJIHYMH.
y yusy

Beanunnbl 1 | BAPUAHTDBI

170.¢ 11 12 13 14 15 16 17 18 19|20

pa3MepHOCTH

vV, m® 50 60 50 60 100 80 ? 70

P1, MIIa 10 ? 12 12 5 ? 20

P2,MIla 37 27 25 20 32 35 27 30 27 80

t’c 8 7 ? 2 3 10

M, kr 32 25 22 17 30 30 24 27 17 27
? 3 3 2 3 ?
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3amauga Ne 2.3

B cocyne émkocthio V HaxomuTcs a30T NpH HU30BITOYHOM JaBieHUM Pium Temmeparype ti. ATMocdepHoe naBiieHue,

OHpGI[eJII/ITB OJIHY M3 YKAa3aHHbIX BCIIMYHWH IIPHU 3adHHBIX OCTAJIbHBIX BCIINYHWHAX.

Ta0mumas.

JlaHHbIe K 3a71a4€ BIOpATh MO Ta0IuUIE 5

npuseaéHHoe k O °C, paBHo 736 mm pt. cT. [locie qobGaBieHus HEKOTOporo konuuectsa M a3otra n30bITOYHOE AaBICHUE CTAJI0

Py, to.

Beanyunst 1 | BAPUAHTDI

1704 21 22 23 24 25 26 27 28 29 30

pa3sMepHOCTH

vV, m® ? 100 90 120 ? 90 100 80 ? 110

Pi, MIla 3.1 ? 6.9 2.9 3.4 ? 1.4 1.7 6.9 |09

P2,MIlIa 7 12 15 17 20 22 27 7 17 25

t’c 9.9 8.4 ? 6.4 6.9 8.9 ? 9.9 10.1 |7

M,kr 20 25 27 30 22 27 30 27 27 32
2 5 3 ? 4 4.5 4 ? 35 |6
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7. IPUMEPDHI PEIITEHWA 3ATAY

3agaua 7.1.

[Tokazanust Bakyymmerpa Py= 400mMm pt. c1. I[lokazanusi G6apomerpa Po=700Mm
Temneparypa B mecte yctaHoBku mpuoopoB t=10°C. Omnpenenutb aOCOJTIOTHOE AaBIIECE
cocyle.

PEIIIEHHUE.

AOcomntoTHOe naBiienue B cocyne Pa = Poo - Py [1a.

Poo - GapoMeTpudeckoe napnenue, npuBeaéHHoe K t= 0°C.

Poo = Po(l - 0,000172-t) =700 (I - 0000172-10) =700MMpT. CT.

Bripasum B Ila : Poo = 700-133,3 klla .

Pso = Ps (1- 0,000172 -t) = 400 (1-0,000172-10) = 400mm™ pT. CT.

Pso - mokazanus BakyymmeTpa, npuefénnoe k t=0° C.

Breipazum Ila: Py, = 400- 133,3 =53,2 klla. Orcroga: P, = 93,1 - 53,2 = 39,9 kIla.

3apava 7.2.

B cocyne émkocthio V = 801 HaXxoauTcs YIVIEKUCIBIN ra3 npu U30BITOYHOM
JABJICHUU

P1=5MIla u temneparypa t1= 27°C.

bapomerpuueckoe pasinenue, npuseacHHoe k 0°C, paBuo 730 Mm pr. CT.
CKOJIBKO KI' YTJIEKHCIIOTO Ta3a HYXHO BBIIYCTUTh U3 COCYJa, YTOOBI MPU TOU XKe
TeMIiepaType u30bITouHoe naBienue Taza crano P, =3 Mlla ?

PEIHIEHUE.

HauanpHast macca B coCyle OINpENENseTcsl U3 YPAaBHEHUS COCTOSHHS
uaeaapbHoro rasa: Pai-Vi =M1RTy;

Mli=Pal-V1

RT1

Koneunasa macca raza B cocyne
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M2=Pa2-V2
RT:

Macca BeINyIIEHHOTO U3 cocyaa raza M = M1-M2=
Pa; VI  Paz V2

M = -
RT. RT:

Tak kak Vi= V2-V (00BEM cocyna) u T1=T>, = T (mo

YCIIOBUIO), TO

M=V/RT(Pa1-P2)’

V=280 n1=0,08 M3
T=t"C+273=27+273 =300 K
R=188,9 [Ix / (xr*x)[4,c.318,maoalV]
HauansHoe aOcomroTHOE naBiieHHe B cocynae Pai= 5-10% +730-133= 5,097
-10%T1a = 5,097 MITa.
Koneunoe a0coytoTHOE JaBJIEHUE B COCY/IE

Pa2 = P2+P0 = 3-10° +730-133 = 3,097* 10° [1a = 3,097 Mna

0.08-10°
M = ——(5,097-3,097) = 2,82«e.
188,9-:300
V
Koneuno, B tanHoM ciydae B popmyiie M= —( Pa1-Pa2) MOXHO ObLIO
RT
MOJICTaBUTh M W30BITOYHOE JaBJICHWE, IOTOMY 4YTO Pa3HOCTh JIaBJICHHSI

a0COJIFOTHOTO ¥ M30BITOYHOTIO IIpH JaHHBIX YCJIOBHAX OAMHAKOBAs.
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1.BBenenune

[TpakTnueckass paboTa BBINOJHAETCS B BUJE TMOSCHUTENBHON 3aIlUCKHU,
rpauKy U CXeMbl BHIYEPUMBAHMS KaPaHAAIIOM.

Breruucnenus ciietyeT BhIIOIHATh HA MUKPOKAJIBKYJISATYPE ¢ TOYHOCTBIO /10 3-X
3HaYHBIX UG , Hampumep 4.32; 0,432; 0,0432; 0,00432.

[Tpn MCHIOAB30BAHUM M SMIIUPUYECKUX 3aBUCUMOCTEM, TAOIMYHBIX 3HAUCHHM
HEOOXOIMMO CHENaThb CCBUIKM HA MWCTOYHHK, BKJIIOYEHHBII B II€pEYEHb
UCIIOJIb30BaHHOW nuTeparypsl. Hanpumep, 3HaueHuE TEIUIOEMKOCTH BO31yXa
npuHATEl H3 1nocobus O.M.PabunoBnua «COOpHHMK 3amady 1O TEXHUYECKOU
TEPMOJIMHAMHUKEY.

Crnenyer nucatb: «CpeaHsis MaccoBasi TEIUIOEMKOCTbBO31yXa npu P= const
B unTepBaie temmeparyp 0-400Cp=1,0283 x/[x(xrK) (3.c.323 tabaXIl). [udoa 3
3amMcaHa IOTOMY, 4YTO OJTOT 33Ja4YHMK BKJIKOYEH B CIHCOK PEKOMEHIyEMOMU
JUTEPATYPHI TTOJ HOMEPOM 3.

Pemenue 3aJga4 00513aTeBLHO COIMPOBOKIATh KPATKUMH INOACHCHUAMU

2. leab padoTsI

HOHy‘leHHC HaBBIKOB pacdCTa UCTCUCHU I'a30B U IIapOB 4YCPC3 COILIA.

3. OdopynoBanue
3.1. MUKpOKaJIbKYISATOP

3.2. COopHUK 3a1a4 10 TeXHUYECKOM TepmoauHaMuke O.M.PabunoBuy.
4. TpeOoBaHusi TeXHUKH 0€30MIACHOCTH

[Tpu paboTe Ha MUKPOKAJIBKYJIATOPE HEOOXOIMMO COOIIIOIaTh OOIIHE MpaBuIa

pabOTHI C BBIYUCIUTEIILHOW TEXHUKOM.
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5. O0mmue TeopeTHYECKNUE MOJT0KEHHUS M0 TeMe MPAKTHYECKO padoThl

Hcreuenue razos u nmapos

5.1. OcHOBHBIEC TEPMUHBbI
Ecnu Py, Vi-nmapameTpsl pabouero tena
P1-naBnenue okpyxaromiei cpebl
P2/ P1< 1 —pabouee Te10 BBITEKAET U3 COCY/Ia
[Tponecc BhITekaHus paboYero Teaa u3 cocyaa B arMocepy Ha3bIBaeTCS

HCTCYCHHECM.

Comuio - crienuanbHbIN Haca0K, Yepe3 KOTOPhIH MPOUCXOAUT UCTEUCHHE.
CKopocTh, KOTOPYIO UMEET pabouee TEeNO B YCThE COIUIA, HA3bIBACTCS

CKOPOCTBIO UCTCUCHU .

5.2. OcCHOBHOe ypaBHeHHE UCTEYEeHUs
Ecau W1=0-ckopocTth Tera Ha BX0Ji€ B COILIO, TO Wo=\21'
I'ne W2- ckopocTh Tena B yCThe Coruia

I'- paGoTa ncteueHus

Tak kak CKOpPOCTh HUCTEYEHHS pabodero Tela OYeHb BEIUKA, TO BpeMs
npeObIBaHUsS pabodero Tejla B COIUIE, TEMJI000OMEH MEXIy HHM U OKpY’Kalollen
Cpeloil Maj, MO3TOMY MPOILIeCC MCTEUEHUs] paboyero Teia Yepe3 COIMI0 CYUTAETCS

aTNn00aTHEIM.

Jlnst agnabaTHOTO UCTEeueHusl padoTa:
1'=i W -iz, .. W=\2(i1-i2)=1,4 \ iz-iz, M

W=\2k/(x-1)P1v1[1-(p2/p1) ©V<], m/c : i
i/x JIx/xr

P

P«

Cexynaublit pacxon M kr/c

I'ne f, M? momane comna

P KI/M3- IUIOTHOCTB
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W, M-CKOpOCTh UCTE€UEHUS

M= N2 k/(x-1) pu vi[(p2/p1) V- (p2/p1) V€] xr/c

S/xJx/(xkr*K)

5.3. Kpuruueckoe 0THOIIEHHE TABJIEHUH

CexyHIHBII pacxoJ 3aBUCUT OT OTHOIIEHUs JaBJIECHUW B COCyle U
oKpy>aromen cpeasl. M=0, ecu p2/p1=1 nau =0
MMaX, cClIn p2/p1:BKp
OTHOLIEHNE NaBJIEHUHN, MPU KOTOPOM pacxoj MAaKCHUMAJIbHBIA, HA3bIBAIOT
KPUTHYECKUM.

O6nacte 3Hauenuit P (Bx<P<1), Ha3bIBaETCSA JOKPUTUUECKOM,

obnacTth 0<P< Bk, Ha3bIBAETCS HATKPUTUUYECKOM.

B mankputuueckodt 001aCTM pacxojl rasa HE 3aBUCUT OT OTHOIICHUS
JABJICHUH ¥ paBeH HAHOOIbIIEMY.

[Ipouecc pacmmpenuss pabouux TeX B HaA KPUTHUECKOW o00sactu
IPOUCXOAUT B J[BA ATama: OT MapamMeTpoB B COCYJZIE€ P1 Vi, 10 Pxp Vip U JAJIBIIE OT
KPUTHYECKUX NTapaMeTPOB — BHE COILJIA.

Ecnu p2/pi< P, TO naBieHuE B yCThe COIJIA HE MPUHUMAIOT 3HAYCHUN MEHBIIIE

PKp

5.4. Kpurnyeckasi CKOPOCTb 1 MAKCUMAJIbHBIH Pacxo/

B HaakputHueckoil 001acTh CKOPOCTh UCTEUEHUS U3 CY>KHMBAIOIIETOCs COIUIa

n CCKYHﬂHBIﬁ pacxoa NOCTOAHHBI U paBHBI TEM 3HAYCHUSAM, KOTOPBIC OHHU UMCIOT IIPpH
Bro

2

(P2/P1)xp=Pxp(2/K+1)x!

Jns onHOaTOMHBIX Ta30B: k=1,7, =0,482

Jlnst nByxaToMHBIX Ta30B: k=1,4, Bp=0,528
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Jyist TpexaTOMHBIX Ta30B: k=1,29, Bp=0,546

Eciu anuabatHoe wucTedeHUE Tra30B NpPoOUCXoauT 1pu  (p2/p1)> P
(moxpuTHyeckas 00JIacTh), TO TEOPETUYECKash CKOPOCTh Ta3a Ha BBIXOJE M3 COIIIa
onpenensiercs o Gpopmyie B cucreme CU:

W=v2(i-12)*1000 = 44,76 =Vi-iy , ecan i [klx/xr)

Ecnu annabaTHoe ncTeueHne ra3oB MPOUCXOIUT TIPH

p2/p1< Bk (Hag kpuTHUyeckas 00JacTh),

TO TEOpETUYECKasi 00JIaCTh B YCThE CY>KMBAIOLIET0 COILJIa OMpPeIeseTCs

110 YPaBHEHUIO:

WKFJ - sz{-ef P| U X M/c

T.€. Wyp - 3aBUCUT TOJBKO OT K.

JIns nByxaromusIx razos K=1,4

Wkp=1,08VP, v,
Wkp=1,08VR,T,

WKp:'\lQ(irixp), €CJIH i [KII)K/KI‘]

Wxp=44,76" i\-ixp, ecmui [x/xr]

iKp- OHTAJbIIUA I'a3a IMPU KPUTUYICCKOM JAaBJICHUH

Pip=P1" Bip

5.5. Comao JlaBajas

Ecnu nipu ncreuennu raza uepes cykuaroieecsi corio Po< Py, TO . 6-2-2' —
K- paboTociocoOHOCTH MOTOKA.

Jls1st Hee HeoOXOAMMO PacIIUPUTh Ta3 10 aasinenus Po- . 6-2-1=a. Comto, B
KOTOPOM MPOUCXOJIUT MOJHOE pacIIMpPEHUE Tra3a Ha BbIXOJE OOJIbIION MECTHOU
CKOpPOCTH 3BYKa, Ha3bIBa€MOM COIUIOM JlaBais.

1) B cyxuBaroielcs 4acTu coria
W<a (a-ckopocTb 3ByKa)

2) B y3kom cedeHuu
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W=a
3) B pacmmpstonieiics 4actu coruia

W>a

MunumanbHOe cedeHue coria JlaBanis, re CKOpPOCThb, JABJICHHE U p.
mapaMeTphbl JIOCTUTAIOT KPUTHYCCKUX 3HAYCHHWH, HA3bIBACTCS KPUTHUYCCKUM
CEUYECHHUEM.

Amin= M max *Vkp ,re
Wkp

6. [Ipaktruueckas pabora Ned

«Pacuer CKOPOCTH U pacxoda rasa npu UCTCUCHUU YCPE3 COILIIO»

3amaua Nel

Bo3nyx, naxomsmmiics npu mnapamerpax Pi1 ou Ta BBITEKAET 4Yepe3
UIMHAPUYECKOE COTIO nuaMeTpoM d B cpefy ¢ AaBieHueM Po.

OnpenenuTs TEOPETUUECKYIO CKOPOCTh MCTEUECHHUS U CEKYHIHBIM MacCCOBBIM
pacxon.

JlanHblie k Tabnuiie BeIOpaTh 1o Tadnuile 1no uudpe mpudra.

Tabmumal

Bennuunsl n ux Bapuant

Pa3MepHOCTh 1 2 3 4 5 6 7 8 9 10
P;, MlIla 1 2 3 4 5 6 7 8 9 10
t°C 217 | 327 | 107 | 177 | 137 | 187 | 167 | 177 | 117 |407
d, mm 40 (30 |20 |10 |40 |30 |10 (20 |30 |20
P2 MIla 08 |1 2 08 |3 4 5 2 3 4
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Benuunnbl 1 ux Bapuant

Pa3MEPHOCTH 11 |12 13 14 |15 16 17 (18 |19 20
P, Mlla 1,5 |25 3,5 45 |55 6,5 75 185 |95 12

t°C 217 | 107 327 177 |137 |160 |187 |177 |117 |407

d, Mmm 40 |30 20 40 |30 20 40 |30 |20 10

P>, MIla 06 |2 2,5 |2 4 3 4 3) 6 7
Benuuuzsl 1 ux Bapuant

pPa3MepHOCTh 21 22 23 24 | 25 26 27 |28 |29 30
P13, MlIla 10 12 14 16 |18 20 22 |24 |26 28
t°C 217 | 107 327 177 |137 |160 |187 |177 (117 |407
d, Mmm 10 20 30 40 |10 20 30 |40 |10 20
P> Mlla 0,3 0,4 0,5 0,5 |0,7 0,8 09 |1 1,2 1,4

7. Ilpumepsl perieHus

3agaua Nel

Kucnopon,

Haxojsmuiics npu npaBiaenne P=0,5MIla B Temmeparype

t1=27°C, BeiTekaet B cpeay ¢ AaBnenueM P2=0,3Mlla gyepe3 nunnHAPHUIECKOE COTLIO
auamerpoM d=20mMmM. OnpeaeTuTh TEOPETUIESCKYIO CKOPOCTh UCTEYCHHS M MaCCOBBIH
CEKYHJIHBIN PacXo/l.

Pemenue.

IIpn pemeHue 3agady Ha HCTEUEHUE B IEPBYIO OYEpPEIb HAJIO ONPEIEIUTH
otHomieHue nasnenuit P2/P1 u cpaBHUTH ero kputuueckum otHomeruem (P2/P1)*P.,
YTOOBI BEIOPATh COOTBETCTBYIOIUE PACUETHBIE (POPMYJIBL.

[Ipu ucreueHne yepe3 UUIMHAPUUIECKOE WM CYKAIOIIEECS KOHUUECKOE COILIO
CKOPOCTb HE MOXKET OBbITh BbIIIE KPUTUYECKOM.

B nannom ciyuae P2/P1=0.3/0.5 ,uro 6omnbmie (P2/P1)**=0,528 (aByxaToMHOM

ras).
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[ToaToMy CKOpOCTH HMCTEUEHHsI OyACT MEHBIIE KPUTHUSCKOM W OMpEeNeIIsIeTCs

o ¢opmyiie:

W= \/ 2k /(k — 1£* RT1— (%)Tl

Jns nByxatromubix razoB K= 1,4 razoas noctosiHHas

R=259,8 Jx/xkr*K (3,c.318 Tabdma.1Y)

VV;JZ*

Pacxox raza:

k-1

*259.8+300(1—0.6 k )=267m/c

1.4
1.4-1

2
M=t = {2 /Gl = 1)« PV, = (BP0 = (Bopsv
N3 ypaBHenus razooro coctosinus: P1V1=RT1,
V=RT,;/P1=259.8*300/0.5%106=0.156M3/Kr

IInomanp BEIXOJHOIO CEUEHUS COILIa:

f=  1d2/4=3.14%0.022/4=0.000314m2

M=0.000314+/2 * 1.4/0.4 % 0.5 * 106/0.156 * (0.61-4 — 0.614+1/14) =
0.036kr/c

3agaua Ne2

Boznyx, naxoasuumiics npu t1=370 °C u ngaBnenue P1=0,3MlIla, BwITEeKaeT
uepe3 KOHHMYECKOE CY)KAIOHMIEE COIUIO C BHIXOAHBIM CEYEHHEM 2C¢M? B Cpely C
napinennem P2=0,1MIla. OnpenenuTs TEOPETHUYECKYIO CKOPOCTh HCTEUECHHUS U

CEKYHJIHBIA MACCOBBIN PACXOJ.

Pemenne.
OrHoleHue JaBJICHUMN P2/P1=0,1/0,33=0,333<(P2/P1)**=0,528.

CrnemoBaTelibHO, CKOPOCTh UCTEUSHHUS OyIeT KPUTHUECKOM.

s neyxaromusix razoB Wkp=1.08vP1V1
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V1= RT:/P:1=287*310/0.3*106=0.296 m3/kr

We= W =1,08\ 0,3*106*0,296 =322 m/c

Mmax= °% '\P;/§ =0,686*0,000270,3*106/0,296=0,139%/c

8. Odopmiienue oTuera.
8.1. ITosiHOE M KpaTKOE yCIIOBHE, COIIACHO BaPUAHTY.

8.2. Penrenue 3amaun.

9. JIutepartypa:
PabunoBruy O.M. CO0pHUK 3a/1a4 IO TEXHUYECKON TEPMOJUHAMUKE

— M.: Mamunoctpoenue, 1973.
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MuHucTepcTBO HayKH U BBICIIEro 00pazoBanus PO

OI'bOY BO «bpsanckuii ['ocynapcTBEHHBIN TEXHUYECKUI YHUBEPCUTET»

VWHCTPYKIHUA K MIPAKTHUYECKOM PABOTE Ne5

Tema: «Pacuer THEBMOIIPUBOIAY.
Hucoumnauna: OIl. 09«TexHomorudeckas OCHaCTKa

g crienranbHocTd 15.02.08

HNuctpykuuto cocraBuia npenoaasarens H.H. Kunenckas

PaccMoTpeHO IMKIOBOM KOMUCCUEN

«TexHonorus MaIlMHOCTPOCHUS .

[Iporokoi Ne oT

[Ipencenarens nukioBoit komuccuu M.A. Tapycosa

20
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BBE/IEHUE
[Ipaktiueckass pabota Ne5 "Pacuer mnHeBMompuBOja'  BBIIOJHAETCS  HA

KaJIbKYJISITOPE T10 33JJaHHOMY aJITOPUTMY.

TEXHHUKA BE3OITACHOCTH.

[Ipu BBIMOJIHEHUU pacueTa Ha KaJbKyJIATOpe HEO0OXOAUMO COOII0/aTh MpaBuiia

Th ipu paGoTe B ayIUTOPUHU C IEKTPUUESCKIMHU TPUOOpaMHU.

LHEJIb PABOTbI«dlomy4yeHnuss HaBBIKOB BBIIIOJHEHHsI PAcyETOB ITHEBMOIIPHUBOJA Ha

KaJIBKYJIATOPC »

TEOPETUYECKHNI MATEPHAI
«PACYET ITHEBMOITPUBO/IA»

1. PacyeTr nHeBMOIMJIMH/PA.

1.1. UcxoaHble faHHBbIE:

A) F, H - ycunue 3axuma aetainu

b) Ps, MIla - MunnmanbHO€ aOCOJIFOTHOE JaBJICHUE BO3yXa B MArUCTPAJIH.

B) Pa, MIla - atrmoceproe naBnenue

1.2. JIlmamerp mopiuHs nHeBMOouMJInHapa /1, m

A) THEBMOUMIIMHAP OJHOCTOPOHHETO JEHCTBUS

J1=0,113,/F/(0,9P, — B,) 1072 | m
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Pa3zmepuoctu napametpos: F,H,Ps, Pa, MIla
[Ipunumaem u3 Tabnunpll crangapTHbie 3HayeHuss D u S (6nmkaiimme Oosbliue,

yeM pacyeTHoe 3HaueHue D)

JlnameTp 1 opIIHs
JI, MM
Xoa nopuiHs, S

40 83 100110 400
50 1001125 500
63 125 1140 160 1180 250 280 350
80 160 200 220 250 280 1320 400 450 500 560
100 200 250 320 360 400 500 560 630 (710 800
110 250 280 360 400 630 1800 900 1000
125 250 280 320 390 1400 450 500 560 630 710
140 280 320 400 500 560 630 1800 900 1000 1120
160 320 360 400 500 630 1800 11000 [1120 1250 /1400
180 500 560 630 710 800 1000 1250
200 500 1630 710 1800 1000 1120 11400 {1600
220 630 7101400
250 2000 [2240

1.3./leiicTBuTEIbHASI HATPY3KA HA MOPILIEHb THEBMOLWJINHAPA

Fi= 0,785 -P, /2. H,

roe  pasmepnoctu J, m, Ps, Ila

1.4.ITapameTpsbl HATPY3KH

X=FFn

BeiBoa: Eciin X =0,4...0,5 - paboTa nmpuBojia onTUMalbHa,
X > 0,5 - nHeBMONpUBOJI cpabaThIBAET OYEHb OBICTPO,

X < 0,4 - THEeBMOTIIPHUBO,T UCTIOJIB3yeTCsI HE d(PPEKTUBHO.

2. Pacuer 6aji10Ha €KATOr0 BO3AyXa

2.1.UcxoaHble 1aHHLBIE:
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A) I,M - nnamMeTp THEBMOLIMIIMH/PA 110 KaTaJIOTy.

b) S, M - X0 mopuIHS 10 KaTauory .

B) q = 2...5 M®8/M3- ynensHbli pacxon arMocgepHoro Bosmyxa Ha Im® cxkaToro
BO3/lyXa

I"n=8-12 - yucno pacxoaoB Bo3ayxa u3 OaaioHa

) P1, MIla - makcuMansHOE TaBJICHUE BO3ayXa B OAJJIOHE

Pl= 3 MIla - 6aju10H MaJIOTO JTaBJICHUS

Pl= 6 MIla - 6ajioH cpeaHero JaBlICHUs

Pl= 15 MIla - 6amioH BBICOKOTO JaBICHUS

E) P> = 1- 1,2 Mlla - MuHuManbpHOE JaBJICHUE BO3/1yXa B OaJUIOHE

XK) P, = 0,1 MIla atmocdepHoe naBiaeHue

2.2.Pacxox BO3ayXa Ha OAMH XO/1 IITOKA:

Vo0=0,785 -q-1>S, M3

2.3. O0uee KoIMYECTBO BO3yXa B 0a/lIOHE:

Vp=Voen, m?3

2.4.EMKoOCTH 0aJ1JI0HA

Vs=Ve.Pa/(P1-P2),m?

2.5. Pacuem moawunsl YuauHOpu4ecKoii CmeHKu 0aniona:

0=/1—P12:cpP)+Cm,
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rae

JIB, M - BHYTpEHHUH AuameTp OanjioHa, U3MEPEHHBIN Ha CTEH/IE,

o= 230-280 MlIla - nomyckaeMoe Halps>KeHUe MaTepuaia (CTaib),

¢=0,9-1 - k03 HUIMEHT TPOUYHOCTH,

C=0,001-0,0015 - no6GaBka K TOJIIMHE CTEHKH HA KOPPO3UIO, M

Ilopsiaok BbINOJTHEHUS PAdOTHI

1. BLI6I/Ipa€M HCXOJHBIC JAHHBIC OJIA PacucTad, COIJIACHO BapHaHTa II0

tabauue 2.

Taoauma2 - UcxoaHblie JaHHBbIE

Ycunue 3a- MuHu- ATMochepHoe [MakcuMaabHOE MuHHMaIbHOE
KAMa MaJIbHOE TTaBJICHUE NaBJIeHUE B OAJJTOHE |[1aBJICHUE
F.H TaBJICHUE P., MIla P1, MIla OajuToHE

CE BO3/1yXa P2, Mlla

§ CTEHJIE

1. 2500 0,5 0,1 3 11

2. 15000 0,6 0,1 6 1,2

3. 5500 0,7 0,1 15 1

4. 16000 0,55 0,1 3 1,05

5. 16500 0,5 0,1 6 11

6. (7000 0,6 0,1 15 1,5

7. (7500 0,66 0,1 3 1,4

8. 8000 0,65 0,1 6 1,3

9. 8500 0,64 0,1 15 1,2

10. 9000 0,65 0,1 3 11

11. 19500 0,62 0,1 6 1

12. 10000 0,6 0,1 15 11

13. [3000 0,59 0,1 3 1,2

14. 3500 0,58 0,1 6 1,25

15. 14000 0,4 0,1 15 11
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Bapuant |Ycunue MuHMMaIbHOE ATtmocdepHoe Makcu- MurHuManpHOE
3KMMa  |[TaBJICHUE TaBJICHUE MaJbHOE aBJICHUE
F.H BO3/IyXa P., MIIa TaBJIeHUE B Oa/JIOHE
B CTCHJIC B OaJIJIOHE P», MIla
P:, MIla P1, MIla
1 2500 0,5 0,1 3 1,1
1 5000 0,6 0,1 6 1,2
1 5500 0,7 0,1 15 1
1 6000 0,55 0,1 3 1,05
2 6500 0,5 0,1 6 1,1
2 7000 0,6 0,1 15 1,5
7500 0,66 0,1 3 1,4
2 8000 0,65 0,1 6 1,3
2 8500 0,64 0,1 15 1,2
2 9000 0,65 0,1 3 1,1
2 9500 0,62 0,1 6 1
2 10000 0,6 0,1 15 1,1
2 3000 0,59 0,1 3 1,2
2 3500 0,58 0,1 6 1,25
3 4000 0,4 15 1,1
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2. BeinoJiHsieM pacyeT Ha KaJIbKYJISITOPE COrNIACHO aJIfOPUTMA.

CIIMCOK UCIIOJIb30BAHHOM JIUTEPATYPBI.

1. EpmonaeB B.H. "KypcoBoe nmpoekTupoBaHue 10 npeamety: ['uapaBindeckue u
MHEBMATUYECKHE TMPHUBOABI  MPOMBINUIEHHBIX poboroB "YIIK  MuHntsxkMaina

CCCP,1987.

COIAEPKXAHME OTUYETA

1.Ilens paboThl

2.YcinoBue 3anaHue: BBINOJHUTH pacdyeT NHEBMOLWIMHAPA W BO3AYIIHOTO
OaJsToHa THEBMONIPUBO/A, €CJIM ycuiine 3axuma neranu F, H;

MHUHHMMaJIbHOE JaBjieHue B mHeBMocucteme PB, MIIa;

AtMocdepnoe nasnenue Pa, Mlla;

MaxkcuManbsHoe nasiienne B 6amione P, MIla;

MunumMaibHoe naBieHue B oamuione Py, MIla.

3.Pacuer  mHeBMOMNpPHBOJAA HA KABKYJISITOPE.
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YACTbD 2 TEXHOJIOI'HYECKASA OCHACTKA

METOJNYECKHUE YKA3AHUS K IPAKTUYECKOM PABOTE Nel

Tema: CocraBienue cxembl 0Oa3upoBanHusi. Pacyer mnoOrpemHoOCTH

0asupoBaHuUA.

Hean: IIpuoOpereHre HABBIKOB U YMEHHMM 1O  COCTaBJICHUIO CXEMBbI
0a3upoBaHMs, pacYETy MOrPEITHOCTH 0a3UPOBAHUS.

JlaHo: yepTex JeTanu, ONepalys, METOAUYECKUE YKA3aHHS, CXEMBI.

Jluteparypa:

1. B.B.EpmonaeB. Texnonornyeckas ocHacTka. JlaGopaTOpHBIN MpakTHKyM.
M.: Axanemus. 2018.

2.B.B.EpmonaeB. YueOnuk. TexHomoruueckas ocHactka. M.: Axanemus.
2018.

3.CpaBOYHUK TEXHOJIOra-MallIMHOCTPOUTEIIS.

3apaya. CocTaBUThH cxembl 0Oa3upoBaHus. PaccuuTarh MOrPEIIHOCTb
0a3upoBaHUs.

Ilnan BbINOJIHEHUS PA0OTHI:

1) Onucanwme neraneit, oneparuii, 00padaTbIBaeMbIX ITOBEPXHOCTEH.

2) BpiOop KOMIUIEKTa TEXHOJIOTHYECKHX 0a3 ¢ OO0OCHOBaHHEM, aHAIIW3
TeXHOJIOrHueckux 0a3 (3amosnenue Ta0muipr Nel).

3) BeinonHeHue onepaioHHOr0 3CKU3a.

4) Pacuer morpentHocT 6a3upoOBaHUS.

Tabmuma Nel

HanmenoBanwue 0a3bl v H 0) JIH 10

®dopma 6a3sl

KonuuecTBO JIMIIAeMBI | 3 2 1 4 2

crerneHer cBOOOIbI
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O6o3HaueHus:

1) BA3BIl: V¥V — ycranoBounast; H — Hanpasnsitomas; O — onophast;  JH —
nBoMHasa Hanpasistomas; 1O — nBoitHas onopHasl.

2) IIOBEPXHOCTHU: IT — mmockocts; T - topew; IH — nummaap
HapyxHbld; [IB — nunuanp BayTpennuit; [IB - mna3 BHyrpennuy, I[IH — nas

HApPYKHBIN

BBenenue

Ilon 6asuposanuem noHMMAETC IPOLECC MPUIAHUS 3arOTOBKE, NETAIIH,
cOOpPOUYHOM €NIMHUILIE, U3CIUI0 TPEOYEeMOro MOJIOKEHHUSI OTHOCUTENIbHO BHIOPAHHOM
CHUCTEMBI OTCYETA.

[Tox 6a30ii moHVMaeTCs MOBEPXHOCTh WM BBIMOJHSIONINE Ty XKe (DYHKIHIO
COYETaHUE MOBEPXHOCTEH, OChb, TOYKA, MPUHAIJIEKAIAs 3aroTOBKE, JETald WU
U3JIETIUIO U UCTIOJIb3yeMasi 1Jis 0a3upOBaHUS.

B ocHoBe npaBun 0a3upoBaHUs JEKHUT U3BECTHOE B TEOPETUUECKON MEXAHUKE
MOJIOKEHUE O TOM, YTO CBOOOJHOE a0COIIOTHO TBEP/IOE TEJIO UMEET LIECTh CTENEHen
CBOOOJIbI OTHOCHUTENLHO BBIODAHHOW CHCTEMBI KOOPAWHAT, A WMEHHO: TpH
MEepEMEILECHNS] TTapaJUIeIbHO KOOPAMHATHBIM OCSIM M TPU BpAILEHUS BOKPYT HUX.
Orcrona TOJIOKEHHE ITOrO Tela OTHOCUTEIBHO CHCTEMBI OTCYETA MOXKHO
ONpPENENIUTh MIECThI0 HE3aBUCUMBIMHU KOOPAMHATAMH, BBICTYMAIOIIMMU B POJU
CBsI3eH, KaxKjash U3 KOTOPBIX JIMIIAET TEJIO0 OJHOWU cTemeHu cBoOOibl. [lpu 3TOM
KKJasi KOOPJIWHATA OCYUIECTBIIIET JBYCTOPOHHIOK CBS3b. OJTO O3HAYAET, 4YTO
HaJIO’)KEHUE HA TEJIO OJAHOM KOOPIAMHATHI JIMIIAET €r0 BO3MOYKHOCTU NEPEMEIIATHCS
(Bpamarbcsi) B IBYX IIPOTUBOIIOJIOKHBIX HAITPaBICHUSX.

Ortcroaa npaBwio mectd Touek. [IpaBuio mecTtu Touek 3aKIII0YaeTcs B TOM,
YTO KaXJI0€ TeJO (JIeTalb) JOHKHO 0a3UpOBATHCS HA MIECTH HETOJBUKHBIX TOYKAX,
IPU ATOM TEJIO JTUIIAETCS BCEX IIECTH CTEMEeHEW CBOOOAbI. DTH IMIECTh TOUEK JOJIKHBI

OBITh PACIOJIOKEHBI B TPEX B3aAUMHO MEPIEHIUKYISPHBIX IJIOCKOCTSIX: TPU OIOPHBIE
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touku (1, 2 u 3) B mnockoctu XOZ, ne Touku (4 u 5) B mwiockoctu YOZ u ogHa
Touka (6) B uiockoctu X0Y.

Tpu xoopaunatel (1, 2,3) onpenensitoT MOJIOKEHHE JETald OTHOCHUTEIBHO
miockoctu XOZ.

a) IMIIAIOT JeTallb BO3MOKHOCTH MIEPEMEIAaThCs B HAPABICHUH OCH Y ;

0) JTUIIAOT JeTalb BO3MOXXHOCTH BpamaThCs BOKpyr oced X u Z. Takum
o0pazom, Tpu koopauHathl (1, 2, 3) TUIIarOT aeTalb TpeX CTeneHel cBOOOIbI.

JIBe xoopauHatel (4, 5) oOnpeAendrOT MNOJOKEHHE JeTald OTHOCHUTEIbHO
iockoctu YOZ:

a) IMIIAIOT JeTallb BO3MOKHOCTH MEPEMEIAThCs B HAMPABICHUH OCH X;

0) IUIaT AeTallb BO3MOKHOCTH BpaliarbCcsi BOKpYr ocu Y. CienoBarenbHo,
JIBE€ KOOPJIMHATHI (4 ,5) NUILAIOT JIeTajb €lle JBYX CTETIeHEe CBOOOIBI.

Opna koopauHatra (6) ompenensieT TMOJOXKEHUE JIeTadl OTHOCHUTEIBHO
wiockoctd X0Y nuiast Aetaib BO3MOXXHOCTH MEPEMEIATHCS B HAMPABJIECHUU OCH Z,
T. €. OJHa KoopjauHara (6) JIHIIAeT AETalb €LE OJHOM — IMOCIEOHEH CTENEHU
CBOOO/IBI.

CrnenoBarenbHO, JUIsl ONPENEIICHUS TOJIOKEHUSI JETAIM B NPOCTPAHCTBE
HEO0OXO/MMO M JIOCTaTOYHO HMMETh IIECTh OMOPHBIX Touek: 1, 2 u 3 ompenenstor
OMNOPHYIO IJIOCKOCTh; 4 U 5 OoNpenessoT HaIPABISIIOUIYO III0OCKOCTh; 6 — YIOPHYIO
MJIOCKOCT.

[Ipu GoapIIEM UKCIIE HEMOABMKHBIX ONOP JI€Talb OMUPAETCA HE HA BCE OMOPBHI,
a eclid BCEe XK€ OHa OynerT HUCKYCCTBEHHO mpuxkaTta (NPUTSIHYTa) KO BCEM

HCIIOABWXHBIM OIIOpaM, TO OHa 6YJICT )Ie(l)OpMI/IPOBaHa )ICfICTBI/ICM 3aKUMOB.
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Puc. 2.2, Yorpanenme wectn creneneit cuoboan Na mkenuem reoMerpitieckns
cnmedt

JIrobass cxema Oa3MpoBaHuUA, JMINAIONMIAS TEJIO MIECTH CTENEeHeW CBOOOBI,
peanusyercs ¢ TMOMOIIbI Habopa W3 Tpex 0a3, KOTOpble MNPUHATO HA3BIBATh
Komniaekmom 6a3. basbl, COCTaBISIONIME KOMIUIEKT, Pa3IU4arOTCs JHIIAEMbIMU
CTENEHSIMU CBOOOJBI M HX YUCIOM U B COOTBETCTBUM C JTHUM Ha3bIBAIOTCS
YCTAaHOBOYHOM, HANPABISAIONICH, OMOPHOW, JBOMHOW HAIPABJISIOMIEH U JBOMHOU
OITOPHOM.

Yemanoeounon waszwpiBaror 0aszy, HUCHONB3YEMYIO JJIi HAJOKEHHUS Ha 3a-
TOTOBKY WA W3JCIHE CBS3CH, JMINAINX WX TPEX CTEMEeHEeW CBOOOIBI - Tie-
pEMEIIEeHHsT BAOJIb OAHOW KOOPAMHATHOW OCH M IMOBOPOTOB BOKPYT ABYX JIPYTHX
ocel.

Hanpumep, ecnu nperanp mpuzmarudeckas (cMm. puc. 2.2), TO pojb ycTa-
HOBOYHOUM ©a3bl BBHITIONHAET HIDKHSS MOBEPXHOCTH, UCIIOIb3yeMas JJIsi HAJIOXKCHUS
Tpex cBs3eil (Touku 1, 2, 3), JMIIAOIMIMX JETalb BO3MOXXHOCTH IEPEMEINAThCs B
HarpaBiieHnH ocu OZ ¥ MOBOpaunUBaThC BOKPYT oceld, napamienbHeix OX u OY.

VYcranoBouHast 6a3za oTiMyaeTcs OOJBIION MJIOIIAAbI0, YTOOBI MOKHO OBLIO 10
BO3MOYXHOCTH JIaJIbIIIe PA3HECTH OIMOPHBIC TOUKH, IS MPHUIAHUS JETaau OOJbIICH
YCTOMYUBOCTH.

Hanpaenatowieni Ha3bBalOT 0a3zy, UCMIOIB3YEMYIO [JIsi HAJIOKEHUS Ha 3a-
TOTOBKY WM W3JEIUE CBS3€H, JMIIAIOIMUX HX JBYX CTemneHed cBOOOJbI - Iie-

peMenieHust BI0JIb OJJHOM KOOPAMHATHOM OCH W MOBOPOTA BOKPYT Jpyroit ocu. [y
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JeTaIu pu3MaTudeckon Gopmbl (cM. puc. 2.2) - 3T0 OOKOBas MOBEPXHOCTH JIETANIH,
HaJIO’)KEHUE Yepe3 KOTOPYIO ABYX CBs3el (Touku 4, 5) Ha jeTainb

JHIIWIO €€ BO3MOXKHOCTH TepeMenieHus: B HanpasieHun ocu OY u moBopora
BOKPYT OCH, mapajenbHoit OZ.

Hampagnstomas 6a3za otinyaeTcsi O0JIbIION MPOTSKEHHOCTHIO, YTO MO3BOJISET
PacIoJIOKUTh OIMOPHBIE TOYKM HA MAKCUMAJIbHOM YJAJIEHUM JIPYr OT Ipyra U TeM
CaMbIM YBEJIMYUTh TOYHOCTh HAIIPABIICHMUS.

Onopnoit Ha3pIBAIOT 0a3y, UCIOJIb3YEMYIO JUISl HAJIOXKEHHUS Ha 3arOTOBKY WM
U3JENIME CBS3M, JMINAIONIEH MX OJHOM CTENeHH CBOOOIBI - TEpEeMENICHHs BJIOJIb
OJHOM KOOPAMHATHOM OCH WJIA IIOBOPOTA BOKPYTI KOOPAUHATHOU OCH.

B npumepe Ha puc. 2.2 B KayecTBe ONOPHON 0a3bl MCHOJIb30BAaHA 3aJHSIS
CTeHKa Jetaid. Yepe3d 53Ty NOBEPXHOCTh JETalb JIMIIEHA BO3MOXXHOCTH
nepemelieHus B HanpasiieHud ocu OX (Touka 6). [Ins onopHoii 6a3bl He TpedyeTcs

MTOBEPXHOCTH OOJIBIINX Pa3MEPOB.

0t

a) At 0)

Pucynox 2.3. Cxembl 0a3upoBaHus JeTajnei Thra Ted BpallleHus: a - Ball;, 6 —

JTACK

/Jleoitnoii nanpaeaaowell Ha3pIBAIOT 0a3y, UCIOJIB3YEMYIO JJISI HAJOKEHUS Ha
3arOoTOBKY WJIM U3JIeJIME CBSI3€M, JUINAIOIMIMX WX YEThIpEX CTENeHed CBOOOHbI -

HepeMemeHHﬁ BAOJIb ABYX KOOPAWHATHBIX oceHr U IIOBOPOTOB BOKPYT 3THX OCEH.
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Hanoxenue cBszerl Ha AeTanp WM 3arOTOBKY C MOMOUIBIO LUJIMHIPUYECKOU
(KOHMYECKOM) MOBEPXHOCTHU Yallle BCErO OCYIIECTBIsETCS depe3 ock (puc. 2.3, a)
Touku 1, 2, 3, 4, OTHOCUTEHHO KOTOPOW OHA 0Opa3oBaHa BPAIICHUEM OOpa3yroOIICi
MIPSIMOM.

/Jleéoitnoii onophnoii Ha3bIBAIOT 0a3y, HUCIOIB3YEMYIO ISl HAJOKECHHUS Ha
3arOTOBKY WJIM M3JICTINE CBS3SH, JIMIIAIOIIUX UX JBYX CTEIEeHEeH cBoOOIbI (puc. 2.30,
TOYKH 4, 5) — nepeMeIneHuit BIoJb IByX KOOPAUHATHBIX OCCH.

B otnuune ot HampasisAmoomei 06a3pl, ¢ MOMOUIBIO KOTOPOM JA€Talb JUIIAETCS
OJIHOTO TIEPEMEIECHHSI U OJHOTO MOBOPOTA, ABOMHYIO OMOPHYIO 0a3y HCMOJIb3YIOT
JUTSL JTUIICHUS JIeTalu ABYX MEepEeMEIeHUH.

Kak npaBuio, B kauecTBe IBOMHON ONOPHOI 0a3bl UCIOJIb3YETCS TOBEPXHOCTh
BpaIICHHUS.

Ecnu nerans numaercs Bcex CTENEHE CBOOObI, TO CYUTAETCS, UYTO OHA UMEET
MIOJIHBIN KOMIUIEKT 0a3, KOTOphIe 00pa3yroT KOOPAUHATHBIN YTOJI.

N3 paccMmoTpenHoro nepedHs 6a3 BO3MOKHBI YEThIpE BapHaHTa KOMIUIEKTOB
0as:

rae Y - ycranoBouHas 6asza; H - Hanpasisitomas 6a3a; O - onopHas 6a3a; /IH -
JBOMHAs HampaBJsitolias 6a3a; /[0 - nBoliHas ornopHas 0asa.

V-H-0; V-J10-0; IH-0-0; [H-[0,

[To xapakrepy nposiBiieHUs1 6a3bl MOTYT OBITh SIBHBIMU U CKPBITHIMHU.

Asnoil nazviearom 6azy, MaTEpUAITM30BAHHYIO B BUJIE PEAIbHON MOBEPXHOCTH,
Pa3METOYHOW PUCKHU WM TOUKHU NIEPECECUEHUS PUCOK.

Ckpoimoit 6a3oi Ha3bIBAIOT 6a3y B BUJIE BOOOpakaeMO# TJIOCKOCTH, OCH WJIU
TOYKHU.

K ckpbIThIM 6a3aM puOErarT TOT/Aa, KOrJa y JeTalu, 3aTOTOBKH OTCYTCTBYIOT
HEO0OXOIMMbIE TOBEPXHOCTH.

Pacuet norpenrocTy 6a3upoBaHUs 3arOTOBKH B TIPUCTIOCOOJICHHH.

OTKIIOHEHUSI OT TEOMETPUYECKON (OpMBI U Pa3MEpPOB, BO3HHUKAIOIINE B

npouecce 00pabOTKM 3aroTOBKH, JOJDKHBI HaXOAUThCS B IMpefenax JOIMyCKOB,
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OTIPENIeNIIONUX MaKCHUMAIbHO JOMYCTUMbIE 3HAYCHHUS IMOTPEIIHOCTEH pa3MepoB U
dbopMbI 1eTanu.

[Ipu mexanuveckoir 00paboTKe obecrieueHne 3aJaHHONW TOYHOCTU 3aBUCHT
OT BBIOOpA TEXHOJIOTUYECKHUX 0a3 U CXEMBbl YCTAaHOBKH 3arOTOBOK.

IIpu pacuere &g - mOrpeIHOCTH 0a3UPOBAHUS HAJIO BBHIMOJIHATH YCIOBUE:

SGS[SZLOH]
I7ie € - JCHCTBUTEIHLHOE 3HAYCHHUE IMOTPEIIHOCTH Oa3WpPOBAaHHS 3arOTOBKH B
MPUCTIOCOOICHHH.

[€x0n] - TOTyCTHMOE 3HAYCHHUE IMOTPEITHOCTH 0a3MPOBAHMS.

[€10n] =0 - ® MM

rje 0 - JOIMYCK BBIAEPKMBAEMOTO pa3mepa

0=ES-El (unsaorBepcrus)

d=es-el (m1sBana)

® - TOYHOCTHb 00paOOTKU, TMOJTydaeMas MpPU BBHINOJTHEHUH JAHHOW OIepaluu.
[Tpu OTCYTCTBUU JaHHBIX O TOYHOCTH OOPaOOTKH (, MOJyYaeMOM MPH BHITIOJIHCHUH
JTAHHOW OoTepaly, MOXHO TPUHUMATh CPEIHE-IKOHOMUYECKYI0 TOUYHOCTh [Tabmuia
31, 32]. JauHble 0 cpeaHel SKOHOMHUYECKON TOYHOCTH MOXHO BBIOpaTh U3
CIIpaBOYHHMKA KOHCTPYKTOpa IO pacdyéTy ¥ MPOCKTUPOBAHUIO CTAaHOYHBIX
npucrnoco6siennit aBropsl B.E.AHTOHIOK U 1.

[TorpemHocTh 0a3MpOBaHMS BO3HUKACT B pe3yjbTaTe 0a3WpOBaHUS 3arOTOBKH
B TIPUCIIOCOOJICHUH TIO TEXHOJOTHYECKUM 0a3aM, HE CBA3aHHBIM C H3MEPHUTECIBHBIMA
0azamu. [lpu Ga3upoBaHHH MO KOHCTPYKTOPCKOW OCHOBHOW 0ase, ABISIONICHCS U
TEXHOJIOTHYECKON 0a30i, MOTPEeNTHOCTh 0a3MpOBaHUs HE BO3HUKAeT. [lorpenrHocts
3aKpeIUIeHusT 00pa3yeTcsl U3 TMOBEPXHOCTEH, BO3HUKAIOMINX JI0 MPUIOKEHUS CHIIBI
3akartusg U npu 3axaruu. [Ipu pabore Ha mpeaBapUTENbHO HACTPOEHHBIX CTAHKaX
PeXKYIIUNA MHCTPYMEHT, a TaKXKe yHOphl M KOMUPBI YCTAaHABIMBAIOT Ha pa3Mep OT

YCTaHOBOYHBIX MOBEPXHOCTEH MPUCTIOCOOIECHUS O MPUIIOKEHHS HATPYy3KH, TOITOMY
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CABHUI' YCTAHOBOYHBIX 0a3 IMIPUBOAUT K IIOI'PCITHOCTAM 3aKPCILJICHUA. HOFpGHIHOCTI/I
3aKpPCIICHUA MOXKHO OIPCACIIATL PACUYCTHBIM M OIBITHBIM IIYTEM JIA KaXXJIO0I'O

KOHKPETHOI'O criocoba 3aKPCINICHUS 3aIrOTOBKHU.

I1;1aH BBITOJIHEHHS 0OTYETA:

1.Yka3anue Tembl

2.YKa3aHuu Leu

3.YcnoBue 3anaun

4.0Onucanue neraneu, onepanuid, 00padaThIBa€MbIX TOBEPXHOCTEH.

5.Bbibop KOMIUIEKTa TEXHOJOTMYECKUX 0a3 ¢ OOOCHOBaHWEM, aHAIU3
TexHoyiornyeckux 0a3 (3anonHenue Tabmuibr Nel).

6.BrinonHeHne onepamoHHOT0 3CKU3a.

7.Pacuer norpemHocTy 6a3upoBaHusl.

KoHTpoJibHBIE BONIPOCHI

UTto Ha3bIBaeTCs MOTPENTHOCTHIO 0A3UPOBAHUSI M KOT/1a OHA BO3HUKAET?
KakoBbl OCHOBHBIC IPUHIIMITBI Oa3UPOBAHUS?

HazoBute Buabl 0a3 o Ha3HAYEHHUIO.

HaszoBure BuIbI 0a3 Mo JHUITAEMBIM CTEIIEHAM CBOOOIBI.

Ha3oBute Buabl 6a3 1o Xapaktepy MposiBICHUS

Jlureparypa:

1. B.B.EpmonaeB. TexHosnorumyeckas ocHacTka. JlabopaTOpHBI MpaKTHKyM.
M.: Axamemusa. 2018.

2.B.B.EpmonaeB. Yuebnuk. TexHonoruueckas ocHacTka. M.: AxangeMmusl.
2018.

3.CpaBOYHUK TEXHOJOra-MammHocTpouTensa. Tom 1. / Tlom pen.

MemepsikoBa B.K., Kocunosoit A.I'.- M.: MammnocTtpoenue, 1985.
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METOJIJMYECKUE YKA3AHUS K TIPAKTUYECKOM PABOTE Ne 2

Tema: CoctaBienue cxeMbl 0a3UpPOBAHUS

eab: 3akperieHre 3HaHui 1 TPUOoOpEeTeHNEe YMEHUN U HaBBIKOB COCTABIICHUS

cxeMm 0a3upoBaHMUS

MarepuajibHOe o0ecreyeHue:

— YEpTEeXKHU JIeTAICH

—  TEXKHOJIOTMYECKHUU MPOLIECC OIIEpaLUN
— HMHCTPYKLHS

— CIIpaBOYHHK TCXHOJIOTA

3auaHne: IMPOAaHAJIU3UPOBATE YCIIOBUA 06pa6OTKI/I " IMTOBCPXHOCTHU 3aI'OTOBKH,
COCTaBUTDL CXEMY 68.31/Ip0BaHI/I$I JJIs 3aJaHHBIX YCHOBHﬁ, BBITIOJIHUTB 5CKU3.

Iopsiiok BbINOJIHEHHSI Pa0OTHI:

— aHaJu3 yepTexa JAeTalu,
— aHaju3 olepaluy;
— ompenaeneHue 0a3 U CXeMbl 0a3UPOBAHHUS,

— BBIIIOJHCHHUC 3CKH3a — CXCMbI 633Hp0BaHI/I$I.

BBEJIEHHUE

[lon 6a3upoeanuem mnoOHUMAETCS TpPOLECC MNPUJIAHUSA 3aroTOBKE, JETalH,
cOOpOYHOU eUHUIIE, U3ACIUI0 TPEOYEeMOro MOJ0KEHUSI OTHOCUTEIBHO BBIOpAaHHOMU
CUCTEMBI OTCYETA.

[Ton 6a3zoni moHuMaeTCs MOBEPXHOCTh WM BBIMOIHSIOMIME Ty XK€ (DYHKIIUIO
COYETaHUE MOBEPXHOCTEH, OCh, TOYKA, MPHUHAIJIEKAIAs 3aroTOBKE, JETalld WIU

H3JCIIUIO U UCITIOJIb3yEMasd IJIsd 6a3HpOBaHI/I${.
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st ompeneneHus TOJIOKEHUS JeTald B MPOCTPAHCTBE HEOOXOAMMO U

A0CTAaTOYHO MMCTDH IICCTHh OIMOPHBIX TOYCK

';i M

1.2.3

| 3

Pucynox 1 VYcrpaneHnwe 1iecTu CTENeHEW  CBOOOJB  HAJIOKEHUEM

F€OMETPUYECKUX CBSI3EU

JIroOast cxema Oa3upoBaHUs, JUIIAONIAS TEJO IIECTU CTENEHEH CBOOOIBI,
peaym3yeTcsi C TOMOIIBI0 Habopa W3 Tpex 0a3, KOTOpbIe MNPUHATO HA3HIBATH
Komnaekmom 6a3. bas3bl, COCTABISAIONME KOMIUIEKT, Pa3IUYarOTCs JUIIAEeMBbIMU
CTEMEHSIMU CBOOOJBI M HMX YHCIOM W B COOTBETCTBUM C JTUM Ha3bIBAIOTCS
YCTAaHOBOYHOM, HAIIPABJIAIOLICH, OIMOPHOM, JIBOMHOM HAIPAaBIISIOMIEH W JBOWMHOU
OITOPHOM.

Yemanoeounon naszpiBaroT 0a3y, HMCHONB3yEMYHO JJIA HAJOKEHHs Ha 3a-
TOTOBKY WM H3JEJIHNE CBS3CH, JMINAIOIMUX KX TpeX CTEMeHell CBOOOIbI - Tie-
peMeIleHusT BIOJIb OAHOW KOOPJIWHATHOW OCH M TMOBOPOTOB BOKPYT JBYX JPYTHX

OCel.
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VcraHoBouHas 0a3a oTau4YaeTcs OOIBIION IIOMIAALI0, YTOOBI MOKHO OBLIO I10
BO3MOKHOCTH JIJIbIlI€ PA3HECTH OMOPHbIC TOUKH, ISl MPUIAHUS JIeTaId OOJbIIeH
YCTOWYHBOCTH.

Hanpagnawuweni Ha3piBaloT 0a3y, HCHOIB3YEMYIO JJI1 HAJIOKEHUS Ha 3a-
TOTOBKY WM W3JEIUe CBS3CH, JMINAIOMUX HX JBYX CTErneHed CBOOOJbI - Iie-
peMEIIEeHUS BIOJIb OJTHOM KOOPAUHATHOW OCH Y IIOBOPOTA BOKPYT JIPYTOM OCH.

Hampasnstomas 6a3za otinyaeTcsi O0JIbIION MPOTSKEHHOCTHIO, YTO MO3BOJISET
PaCIOJNIOKUTh OMOPHBIE TOUYKM HA MAaKCUMAJIbHOM YJAJEHUU JIPYyT OT Apyra u TeM
CaMbIM YBEJIMYUTh TOYHOCThH HAIPaBIICHMUS.

Onopnoii Ha3pIBalOT 0a3y, UCMOJB3YEMYIO Ui HAJOXXCHHUS Ha 3aroTOBKY
WJIU U3JIEIUE CBS3H, JIMIIAIONICH UX OJHOW CTEMEeHH CBOOOBI - IEPEMEIIECHUS BlIOTIb
OJIHOM KOOPJMHATHOW OCH WJIM TOBOPOTA BOKPYT KOOPAUHATHOU OCH.

Jl1s1 onopHO# 6a3bl HE TPEOYeTCsl TOBEPXHOCTH OOJBIINX Pa3MEPOB.

Jleotinon nanpaenaouiell Ha3bIBAIOT 0a3y, UCTIONB3YEMYIO JUISl HATOKEHUS Ha
3aroTOBKY WJIM M3JEJHe CBS3€H, JIMIIAIOIMIUX HMX YEThIpeX CTeneHed cBOOOIbI -
NEPEMEILEHNUN BJOJIb IBYX KOOPAMHATHBIX OCEU U IOBOPOTOB BOKPYT 3TUX OCEH.

Jleolinoit onopnoii Ha3BIBAIOT 0a3y, HCIOJIB3YEMYIO [IJISi HAJOKEHHS Ha
3arOTOBKY WJIM M3JIEJIME CBS3EH, JIMIIAIOIIUX UX JBYX CTEMEeHer cBoOob! (puc. 2.36,
TOUYKH 4, 5) — TIepeMenIeHUH BJIOJIb TBYX KOOPAMHATHBIX OCEH.

Ecnu nerans numraercst Bcex cTeneHed cBOOOIbI, TO CYUTAETCS, YTO OHA UMEET

MOJIHBIM KOMIUIEKT 0a3, KOTOpble 00pa3yroT KOOPAUHATHBIN yTOJ.

?u

a) Iy

Pucynok 2. Cxembl 0a3upoBaHusl JeTajedl TUIA TEJ BpalleHUs: a - Bal; O —

JIUCK.
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N3 paccmotpenHoro mnepedHsi 0a3 BO3MOXKHBI YEThIPE BapUaHTAa KOMILJIEKTOB

rJe

Y - ycranoBounas 6a3a;

H - nanpapinstonias 0asa;

O - orntopHas 6a3a;

JIH - nBoitHas Hampagisiomas 6a3a;

/10 - nBoiinas onopHas 0asa.

V-H-O; V-JIO-0; AH-0-0; AH-[0,

OITIOPHI
i‘ "j @ O HenonsmxHas
f ": _O_ _O_ ITonsmxHas
ﬁ Q Q IInaBaromas
‘ | | Perynupyemas

OnpaBku

OmnpaBka
IIapuKoBas,
pOJIMKOBas

\/ _\/_ OmnpaBka
—»  Konwnyuckas
O "g ( OmpaBka

Fr Pe3nboBas

'*_». f OmnpaBka
WIIMHAPpUYICCKasA

®OPMA OIOPHI

— Tlnockasa

~—~ Cdepuueckas

O ]_[I/IJ'II/IHIIpI/I‘-ICCKaH

\_.!" HpI/ISMaTI/I‘-ICCKaﬂ

> Konnueckas

0 PomOunueckas

V TpEeXTpaHHas

ITaTpoHsbl, JIFOHETHI

Tpexky1aukoBbIN

S Z naTpoH

HOBOJIKOBBII
MaTpoH

E E JIionet
OABWKHBINA
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U Omnpaska Jlroner
[anroBas HETOABH>KHBIN
} { OmnpaBka
nuieBas
IHEHTPBI

Llentp

< JKECTKUU
‘fi Lentp

BpalaloUUncs

Llentp
IJIaBarOIUU

Lentp
pedensrit

> Lentp

oOpaTHbIit

Il1aH BBINOJIHEHUS OTYETA:

1.Yka3anue Temsl

2.Yka3aHue uenu

3.YcnoBue 3anauun

4.Ananu3 yeprexa AeTaiu,

5.AHanu3 onepauuu,

6.0Onpenenenue 6a3 u cxemMbl 0a3UpPOBaAHUS,
7.BrinonHeHne 3cku3a — cXxeMbl 0a3upoOBaHUSI.
KoHTpoabsHbIE BOITPOCHI

basuposanue. ba3sa.
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[Tpuntuner 6a3upoBaHMS.
HasoBuTe BuabI 0a3 o Ha3HAYEHUIO.
HazoBure BuIbI 0a3 110 JIUIIAEMBIM CTEIIEHSIM CBOOOIBL.

HazoBute Buabl 6a3 1o xapakrepy NposiBICHUS

METOJIJUYECKHUE YKA3AHUS K TIPAKTUYECKOM PABOTE Ne 3

Tema: Pacuer ycnins 3a:KkuMa 3aroTOBKHM B MPUCIIOCO0IeHUM.

Iesb padoThI: 3aKpENUTh YMEHUE IIPU PACUETE YCUIIMM 32KMMA 3arOTOBKHU

MarepuaJjibl 1 ocoous:

YepTeKU (ICKU3BI) AeTaieid, METOIMYECKUE YKa3aHUSI.

Jlureparypa:

1. B.B.EpmonaeB. TexHonornyeckas ocHacTka. JlabopaTopHbII MpakTHUKyM.
M.: Axagemus. 2018.

2.B.B.EpmonaeB. YueOnuk. TexHonoruueckas ocHacTka. M.:  AxkajaeMus.
2018.

3.CrnpaBoYHUK TeXHOJIOra-MamuHocTpoutens. Tom 1. / Ilox pen.
Memepsikoa B.K., Kocunosoit A.I'.- M.: MamunocTtpoenue, 1985.

4.B momoIilb MOJOJOMY KOHCTPYKTOPY CTaHOYHBIX mnpucnocoOieHuii. B.E.

AHTOHIOK — MuHCK: «bemapyce» , 1975 1.

3apnanue: Paccuntarh CHJIBI U MOMEHTHI pE3aHUsA, YCWIHE 3aXKUMa IpU

CBEpJICHUH OTBEPCTUM B Jeranu. VcXonHele naHHBIE 3a1aHbl B MHIAMBHIYAJbHBIX
BapHaHTax B TaOJMIIE BAPUAHTOB. BBIMOIHUTH 3CKU3 0a3UpOBaHMUSL.

Tabnuua MCXOAHBIX AAHHBIX K pacueTy ycwius 3axuma W Ipu CBEpIICHUH

OTBEPCTUH NIPUBEICHA HUXKE.
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Taomuna — Vicxomubie JaHHBIE

Ne Marepuan | /I, So d D
BapUaHTa | 3arOTOBKU | MM MM/00 MM MM

1 12 0,20 40 100
2 Craib 18 0,36 50 180
3 Os=750Mna | 14 0,28 60 190
4 20 0,40 70 220
5 16 0,32 55 200
6 21 0,40 45 250
7 15 0,33 65 270
8 16 0,28 75 310
9 19 0,50 50 210
10 17 0,4 60 180

Beenenue

3a)KMMHBIMH Ha3bIBAIOT MEXAHHW3MBI, YCTPAHSIONIUE BO3MOXHOCTH BHOpaIuu
WJIM CMEIIEHUS 3aTOTOBKH OTHOCHUTEIIEHO YCTAHOBOYHBIX AJIEMEHTOB IO JEHCTBUEM
COOCTBEHHOTO Beca W CWJI, BO3HUKAIONMX B Ipoiecce 00paboTku (COOpKM).
OCHOBHOE Ha3HAYEHUE 3KMMHBIX YCTPOWUCTB — OOECreYeHNE HAAC)KHOTO KOHTAKTa
3arOTOBKA C YCTAHOBOYHBIMHU JJIEMEHTaMU, NPEAYNPESKICHUE €€ CMEIICHUS W
BUOpanuii B Tmporecce o00pabOTKH, a Takxke Uil OOecleueHusl MPaBUIHHOM
YCTaHOBKH U IIEHTPUPOBAHUS 3aTOTOBKH.

K oayemeHTapHBIM  32KMMHBIM ~ yCTPOMCTBAM  OTHOCSITCSA  IPOCTEUIINE
MEXaHU3MBI, UCITOJIb3YEMbIC IS 3aKPEIUICHUS 3arOTOBOK WJIM BBITTOJIHSFOIITUE POJIb
MIPOMEKYTOUHBIX 3BEHBEB B CIIOKHBIX 32 KUMHBIX CHCTEMAaX:

- BUHTOBEIE;
- KJIMHOBEIC;

- 9KCIHCHTPUKOBBIC,

120



- PBIYAKHBIE;
- LEHTPUPYIOLLHE;
- PEEYHO-PBIYaXKHBIE.

BuHroBble 3axkxuMmbl. BUHTOBBIE MEXaHM3Mbl IIHPOKO HCHOJIB3YKOTCS B
IPUCIOCOOJICHUSIX C PYYHBIM 3aKpEIUICHHMEM 3aroTOBOK, C MEXaHU3UPOBAHHBIM
IIPUBOJOM, a TaKKe€ Ha AaBTOMAaTUYECKUX JIMHUAX IIPU  HCIOJb30BAHUU
MPUCTIOCOOJICHUI-CITYTHUKOB. J[OCTOMHCTBOM HX SIBJISIETCSI MPOCTOTAa KOHCTPYKIIUH,
HEBBICOKAasi CTOMMOCTB M BBICOKasl HAJ€KHOCTh B padoTe.

BuHTOBBIE MEXaHM3MBI UCIIOJB3YIOT KaK JJIs HEITOCPEACTBEHHOIO 3aKMMa, TaK
U B COYETAHMM C JIpyruMu MexaHu3mamu. Cuily Ha pyKOSITKE, HEOOXOAUMYIO s

CO3/1aHus CHITBI 3axuMa Q, MOJKHO paccuuTath 1o opmye:

r
W= QT@tg(a+ﬂ)

rae I o — CpemHui paguyc pe3sObl, MM; | — BBUIET KiTlOYa, MM; O — YTOJ
nobeMa pe3bObl; (— yroJI TpeHHUsI B pe3b00BOM Tape.
Pemenue:

Onepamusa: CeepmunibHas ¢ YITY nHa cranke monxenu 2P135d2. [leranb

0a3upyeTcs 1Mo OTBEPCTHUIO U TOPILY. |

f/Bl/H\Do

p |

d
i

Puc. 3.3. — Cxema 3axriMa 3arOTOBKH
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[IpucnocoGienre coCTOUT U3 KOpIlyca - IUIUThI, Ha KOTOPOM YCTaHOBJIEHA
BTYJIKA CO IUMOHKOM Juisi 0a3MpOBaHUsA 3arOTOBKHU. Ha Brynke Oa3upyercs
LHEHTPAJbHBIM OTBEPCTHEM, TOPLIOM W  IIMNOHOYHBIM TIA30M  3aroTOBKAa.
basupoBanue mMojgHOE, 3aroTOBKAa JUIIAETCS IIECTH CTENEeHEeW MOJBUKHOCTH.
3aKperuIeHne JeTalu MPOU3BOIUTCS BPYUHYIO.

[Ipucnoco6neHune Ha cTaHke 6a3uPyeTCs ¢ MOMOIIBIO IIEHTPOBUKA U IIIOHKH.

[Ipou3BoaMM pacyeT MOMEHTA PE3aHMs MO PEKUMaM pe3aHus:

Kpyrsamuii MoMeHT pe3anus
Mk = Cwm * 1% S Kp, krc * M

rae  Cwm — const aist JaHHBIX TAOJIMYHBIX YCIIOBUM pe3aHus;
X, (, Y — moKa3aTesu CTeTeHew 71l TaOJIWYHBIX YCIIOBUN PE3aHus;
Kp—- MOMPAaBOYHBIN Kod(ppunneHT, YUYUATBIBAKOIIN I CBOMCTBA

00pabaTbIBaeMOro MaTepuarna.

Cm=0,0345;q9=2.0;y=0,8; [2 c. 281]
n
Kp = Kmp= (70?30) ;
np=0.75 [2c. 264]

[TpousBoaum pacder HeoOXoAUMOTO ycuHs 3axuma W

KMk 'n
W=z=—7—
lfD —d

3/ p2_q42

kl'c [2,c.172]

I'ne
K- koapdunment 3anaca;
N = 1 — KOJIMYECTBO OJTHOBPEMEHHO pabOTAIOIIUX CBEPI;
f = 0.25 — ko3 durrieHT TpeHwus

D, d — nmameTpasnbHbie pa3Mepbl OIIOPHOM MMOBEPXHOCTH B MM;
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K=Ko - K1 K2 Kz Ks-Ks
I'ne
Ko=1,5[7, C. 164]- rapaHTUPOBAHHBII kodpdummenT  3amaca
K1=1,0 —yuutsiBaet coctossHue 0a30BOM MOBEPXHOCTH [2, c. 164]
K 2=1,5— yuuThiBaeT M3HOC HHCTpyMeHTa [2,c. 164]
K3=1 —yuuThiBaeT npepriBUCTOE pe3anue [2, c. 165]
Ks= 1 — nys Mmexanu3upoBaHHOTrO 3akuma [2, c. 165]

Ks= 1 — yuurtsiBaeT ciocod ycTaHoBku [2, ¢. 165]

K=1,5-1-1,5-1-1"1=2,25

METOJUYECKUE YKA3AHUS K MIPAKTUYECKOM PABOTE Ne 4

Tema: «Pacyer 00pa3moB NPHUCHOCOOJEHHMH € 32)KMMAMHU PA3JTUYHOIO
THIIA)

HEJDb PABOTDI:

— O3HAaKOMHUTHCS € OOpasllaMu MPHUCIOCOOJCHUN € 3aXXKUMaMHU Pa3InyHOTO
TUIIA;

— U3Y4YUTb MCTOJUKY OIIPCACIICHUA CUJI 3a)KNMaA, JICIZCTBYIOHII/IX Ha 3aroToBKY.

3AJTAHHUE:
1. I3yunTh  KOHCTPYKLUMIO W  NPUHUUII  JIEUCTBHS ~ CTAHOYHOI'O
IPUCTIOCOOJICHUS TTO COOPOYHBIM YEPTEKaM.

2. OnpeieniuTh CUITY 3aKHUMa.
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HUcxonHble 1aHHBIE:

Ne HanmenoBaHue npucrnocoOieHus Hcxonnas PacuetHoe
BapHUaHTa cuna, H JaBJICHUE
MH/m

1 MHoromecTHoe npucnocodaeHue A Gppe3epoBanus naza | - 0,4

2 [IpucnocoOnenue 1yist HApE3KU CErMEHTHBIX IITMOHOK - 50
[Tpucnocobnenue st (pe3epoBaHus MIIOCKOCTH pa3beMa

3 5 120 -
BKJIQ IbIIIICH

4 Konmykrop 100 -

5 Tucku MHEBMaTHYECKUE 0,4

6 [TpucnocobnenHue 1yisi CBepIICHUS 0,5

7 TuCKH SKCIIEHTPUKOBBIC (MOIENb) 150 -

8 [Tpucnocobnenue Ay Gppe3epoBaHus KIUHBEB (MOIEIb) 160 -

1.

MarepuajibHOe o0ecneyeHue:

COopoUHbIE YEPTEHKH TIPUCITIOCOOICHUA.

Jluteparypa:

1. B.B.EpmonaeB. TexHonornyeckas ocHacTka. JlabopaTopHBI MpakTHUKyM.

M.: Axagemus. 2018.

2.B.B.EpmonaeB. YueOnuk. TexHomgormdeckas

2018.

3.CrnpaBoOYHUK TEXHOJIOTa-MAIIMHOCTPOUTEIIA.

Tom

ocHacTtka. M.:

I. /

MemepsikoBa B.K., Kocunosoit A.I'.- M.: MammnocTtpoenue, 1985.

Axanemus.

Ilox pen.

4.B momoIilb MOJOJOMY KOHCTPYKTOPY CTaHOYHBIX mnpucnocobieHuii. B.E.

AHTOHIOK — MuHCK: «bemapyce» , 1975 1.

5.TaGnuiIbl TPUTOHOMETPUUECKUX (DYHKITHIA.
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BBIIIOJTHEHUE PABOTDI:

1. HN3yunTh Ha3HAYEHHE, KOHCTPYKUMIO NMPUCITOCO0JIEHUS U OTBETUTH
Ha cJIeAyIolIue BOMPOChI:
— JUIsl KAaKOT'O CTaHKa MpeHAa3HAuYeHO JaHHOE IpUCoco0ieHne?
— Kakhe TOBEPXHOCTU JECTalu SBISIOTCS YCTAaHOBOYHBIMHM Oa3aMu TIpHU
00paboTKe B TAHHOM MPUCTIOCOOTCHUH?

Haueptutre onepanmoHHbld  3CKM3  00pabOTKM  J€Taldi B JTaHHOM
IPUCHIOCOOJICHUH, TOJb3YSICh YCIOBHBIMHU OOO3HAUEHUSAMH OINOP M 3aXHUMOB IO
['OCT 3.1107-81.

— CKOJIBKMX CTereHed cBoOOoabl JHIilIeHa oOpabaTbiBaeMasi 3aroToBka B
IpUCHOCOOIeHUH?

— Ha3oBuTe yCTaHOBOYHBIE 3JIEMEHTHI MPUCHOCOONEHUS W JlaliTe KpPaTKyro
XapaKTEPUCTUKY HM.

— HazoBute 3axuMHbIe 3eMEHTHI mpucrnocobnenus. [ KoMOMHUPOBaAHHBIX
3QKUMOB YCTAHOBUTH CTPYKTYpY (TTHEBMOLMJIMHADP ABYXCTOPOHHETO JEUCTBUS —
pblyar — KJIMH; BUHT — KJIMH U T.[.)

2. Haveprurh pacueTHywo cXxemMy /Jsi  OINpPeJeJCHUS  CHJIbI,
AeHCTBYIOIIE HA 3aroTOBKY, TMOJb3YysICh YIPOIICHHBIMU H300paKeHUSIMU
YCTAaHOBOYHBIX U 3KMMHBIX DJIEMEHTOB, YKa3blBas HEOOXOJUMBIE MX TMapameTpbl
(AnameTpsl UIMHAPOB, IITOKOB, YTOJ KOHYCA, MapaMeTPhl pe3b0bl, TJICUH PhlYaroB

U T.J.)

Q
p _ g L —W
il P F v

Puc.1 ITpumep pacueTHO# cxeMbl JJIs1 orpeiesieHus: ycunus 3axuma W
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3. 3amepuTh HE00XOAUMBIE MapaMeTPbl NPHUCIIOCO0JICHUSA M 3aHECTH UX

B Ta0JIMIYy:

O0o3HaueHue

apaMeTpoB

3HaueHue

4., OnpeaeauTs ycujaue 3a:KMMa M0 COOTBETCTBYIONIEH (hopmy.ie.

4.1 Cuna, pa3BuBaeMasi BHMHTOBbIMH 32;KMMaMH, OINpeNeJIAeTCH 10

dpopmyuie:

W = q
~0,5d,[tg(a+ @) + K]

(1)

rae, Q — ucxoaHas cuia, yCUJIMe, IPUIIOKEHHOE K TaeqHOMY KIIOUY WIH K
pykosTke, H;

| — mrHa kiroua wim pykostku, MM (1=14d>);

d2 — cpeauuii auaMeTp pe3bObl, MM (YCTaHABIMBACTCS 1O TA0IHUIIAM Pe3b0 — CM
[7]);

0. — yroJi nmoabeMa pe3b0osi (tgo = t| nd2, rae t — mar pe3sosl, MM — cM [7]);

@' — yron Tpenus B pe3b00BOM COEIMHEHUM (Ul METPUYECKHX Pe3b0 ' =
6°34");

K — xo3dduuuent, yuyuThIBalOIIMA TpEeHHWE HA TOPLE TallKW WU BUHTA.
3naueHue K s pa3inyHbIX CIIy4aes:

— BHHT co ceprudeckumM onopHbIM Topiiom K=0 (puc. 2, a)

—  BHHT C IJTOCKHM OIIOPHBIM TOPIIOM (puc. 2, 0)

d
K=O,6><f><z;z=§, (2)

- BUHT C KOJIbLIEBBIM OIIOPHBIM TOPLIOM HJIX raiika (puc. 2, B, I')
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D3 D3

K =0,33f—2 o1 3)
Dgxap - Dgx—x
a) 0) B) r)
I 2= R
a il Ly Lk |
2. A S

Puc. 2 BunToBoii 3akuM: a) co chepudecKuM TOPIIOM, 0) € TIIOCKUM TOPIIOM,

B) C KOJIBLIEBBIM TOPIIOM, T') C TaliKOH

B dopmynax:
f — ko3 dumeHT TpeHus Ha KOHIIE BUHTA WJIH raiku, 00braHO paseH 0,1;
I — paguryc oropHoro Topia 6onrta, MM; r=0,40s: pe3bOsr;

Duap U Den - Hapy>XKHBI M BHYTPEHHUH JIHaMETpPbl OMOPHOTO KOJBIIEBOTO

TOpLla BHHTA UJIH FaﬁKI/I, MM.

4.2 Ycuaue, pa3BuBaeMoe 3KCHEHTPUKOM (puc.3) ompenessiercs IO
dpopmy.e:

- o @
~ pltga+ @) + tgp,

rae, Q —ucxoaHas cuia, yCwine, MpuiloKeHHas K pykostke, H;
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Puc. 3 DKCLIEHTPUKOBBIN 3aKUM

| — mneuo pykosTku (e€ muHa), MM;
P — paauyc 3KCIEHTPUKAa B TOUKE KacaHMs. Y KpPYroBOro 3KCLEHTPHKA IpU

noBopote Ha 90°:

D

0 = ——— , 5
p90 2COSa ( )

0 — YroJga nmnoabeMa 3KCHCHTPHKA. v KPpYTOBOTI'O 3KCICHTPHUKA IIPHU IIOBOPOTC HA

90°:

21
tg8 Amax = B ’ (6)

o n (PI — YIJIbI TPCHHUA HA HOBCPXHOCTAX COIIPHUKOCHOBCHHA JKCHCHTPHKA C

3QKMMAaEMOM JIETANBIO ¥ €T0 OCBIO COOTBETCTBEHHO. OOBIYHO p = (1= 5°43 !

4.3 VYcuwiue, pasBuBaeMoe OJHOYKOCHBIM KJIMHOM, OMNpeaessieTcs 1o

dopmy.ie:
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Q
- tgla+ @) +tgp,

(7)

rae, Q — cuiia, npuiioKeHHas K Kiuny, H;

0L — YTOJI CKOCa KJIMHA, TpaL.;

(p - YroJl TPEHUS 110 HaKJIOHHOW MMOBEPXHOCTH, TPALl.;

@' — yros TpeHus 1o ropu3OHTAILHON MOBEPXHOCTH, IPal.; OOBIMHO @ = @'=

59431,

X
N

Pucynok 4 - OTHOYKOCHBIN KIIMH
4.4 VYcuaue, pazBuBaemoe pbruarom \Wp, ompenessiercss M3 yCJI0BHA
paBHOBecUs pbluara (puc.5). Pelyar B CTaHOUHBIX MPUCIIOCOOICHUSX UCTIOIB3YETCS

OOBIYHO TS YCUJICHUS TTPUIIOKEHHOM CUITBI P.

o 5 P
Wi

Pucynok 5 - Cxema pbluara
4.5 Ycuiue HA IITOKE MHEBMATHYECKUX IMJIMHAPOB (PHC.6) onpeaessirtoT

no ¢opmyaam:

a) 0)

129



Pucynok 6 -  [lHeBMOLMJIMHIpPHI: a) OJHOCTOPOHHETO JeWCTBUS, O)

JIBYCTOPOHHETO JEUCTBUS

a) ISl MUJIUHIPOB OJHOCTOPOHHETO JeUCTBUA (pUC.6, a) MpU MoAAa4Ye CKATOTrO
BO3/yXa B OECIITOKOBYIO TIOJIOCTb:

D2

P]J_IT = T PI’] - an ’ (8)

0) s IWIMHAPOB JBYCTOPOHHETO JCHCTBUS TpHU TMOJade BO3JyXa B
O€CILITOKOBYIO MOJIOCTH:

mtD?

Py = —Pn;
T 4 n,; 9)

B) A TWIMHAPOB IBYCTOPOHHETO )IeﬁCTBHSI Inpu 1noaadce BO3AyXa B

IITOKOBYIO TOJIOCTb:

n(D? — d?)

Py = Tprli (10)

B stux ¢popmymnax:
D — nuaMeTtp uuiIuHIpa, MM;
d — amameTp mTOKa, MM;
p — JdaBlicHHE BO3yXa, HM/M?;
N - KO3Q(PUIMEHT MOJE3HOTO ACUCTBUS IMIMHIPA, MPUHUMAEMON OOBIYHO
paBubIM 0,75; Qup — ycuiue conpoTuBiIeHHs MpykuHbl. OO0buHO npuHuMaercs 0,2

PIJ.[T-
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5. OdopMurs oTHeT U caeaaTb BbIBOAbBI 0 padotre. B BbIBOjMax cieayer
yKa3aTh Ha3HAYEHUE MPUCTIOCOOICHUS U CUITY, ICHCTBYIONIYIO HA 3arOTOBKY, @ TaKkKe

IPEUMYILECTBA KOHCTPYKIUU TPUCTIOCOOJICHHUS.

CnucoK uCcnosib3yeMou JIUTePaTyphl:

1. B.B.EpmonaeB. Texnonornyeckas ocHacTka. JlaGopaTopHBIN MpakTHKyM.
M.: Axanemus. 2018.

2.B.B.EpmonaeB. YueOnuk. TexHomoruueckas ocHactka. M.: Axanemus.
2018.

3.CrnpaBoYHUK TEXHOJIOra-MamuHocTpoutens. Tom 1. / Ilox pen.
Memepskona B.K., Kocunosoii A.I'.- M.: Mammnoctpoenue, 1985.

4.B moMoImib MOJIOJOMY KOHCTPYKTOPY CTaHOYHBIX mnpucrnocobnenuii. B.E.
AHTOHIOK — MuHCK: «benapych» , 1975 .

5. UepnakoB b.1. Texnonoruueckast ocHacTka — M,: M3, eHTp «AKaaeMus»,

2020 .

METOJIJUYECKHUE YKA3AHUS K TIPAKTUYECKOM PABOTE Ne 5

Tema: «PacueT MexaHU3UPOBAHHOTO MMPUBOJIA»

esab padoThI: 3aKPENUTh YMEHHUE MTPU PACUETE YCUINHM 3aKUMa 3arOTOBKHU

Martepuajbl M mOCOOMSI: 4YEpPTEXKH (ICKMU3BI) JAeTalied, METOAMYECKUE

yKa3aHus

Jlureparypa:

1. B.B.EpmonaeB. Texnonorumueckass ocHacTka. JlaGopaTOpHBIH MpPaKTUKYM.
M.: Axanemus. 2018.

2.B.B.EpmoniaeB. YueOnuk. TexHomoruueckas ocHacTtka. M.: Axanemus.

2018.

131



3.CpaBOYHUK TexHoOJIOra-MamuHoctpoutens. Tom 1. / [Ton pen.
MemepsikoBa B.K., Kocunosoit A.I'.- M.: MammnocTtpoenue, 1985.
4. B nomolp MOJIOIOMY KOHCTPYKTOPY CTaHOYHBIX INpucrnocoOnenuii. B.E.

AHTOHIOK — MuHck: «benapycs» , 1920 r.

3ananue: PaccunTaTh ycuive 3akuma MpU CBEPJIECHUU OTBEPCTUH B JI€TAlU U
ONpPENCNIUTh AWAMETP NOPIIHS TUAPOLUWIMHApPA NpH AHAMETPE IITOKa 22 MM.
BriOpath rugpouyinHap.

Boimonmanth 3cku3 OaszupoBaHus. Tabmuila MCXOMHBIX JaHHBIX IPUBEICHA

HIMXKC.

Taomuna — Micxomubplie JaHHBIE

Ne M xp., H wmm D, mm d, Mmm n, KOJIMYECTBO
BapuaHTa OTBEPCTUH

1 1200 150 12 6 2

2 1100 140 10 8 3

3 1300 160 14 4 4

4 1000 140 10 6 2

3) 1100 150 12 8 6

6 1050 140 10 4 3

7 1200 130 15 8 5

8 1110 135 16 10 4

9 970 145 14 8 6

10 |1210 155 17 11 3

[TPUMEP PACYETA: Onepauus CpepaunbHas c¢ YUIIY Ha cranke

mozenu 2P135®2. Jleranb 6a3upyercs Mo OTBEPCTHIO U TOPITY.
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O
\ 4

7'y

Puc. 3.3. — Cxema 3axuma 3aroTOBKU

[IpucnocoGnenre COCTOMT U3 KOpIyca KOpoOYaTtoro Tuma, BHYTPHU
KOTOPOrO PAaCIOJOKEH TUAPONPHUBO/I. Ha BepxHeli mNOBEpXHOCTH KOpIlyca
YCTaHOBJICHA BTYJIKAa CO INMOHKOW Juisi Oa3supoBaHMs 3arOTOBKHU. Ha Brynke
0a3upyeTcs IEHTPaIbHBIM OTBEPCTHEM, TOPIIOM M IIMOHOYHBIM Ma30M 3aroTOBKA.
ba3zupoBaHne TOJIHOE, 3aroTOBKa JIMIIAETCA MIECTH CTENEHEW MOJABUKHOCTH.
3akperuieHue JeTalu IPOU3BOAUTCS c TOMOIIIBIO TUAPOIIPUBO/IA.

[Tpucnoco6ieHne Ha cTaHKe 6a3UPyeTCs ¢ TOMOIIBIO IICHTPOBUKA U MITTOHKH.

[TpousBoaum pacder HeOOXOAUMOTO yCcHIHs 3akuma W

=X MXD ke [2,c.172]
Jormaz

w

I'me K- ko3¢ dunuent 3amaca;
Mk xI'c - mm [pasnen 2.4.4.1]

N =1 — KOIU4eCTBO OJHOBPEMEHHO PabOTAIOIIUX CBEPIL;

f = 0.25 — koapdunmeHT TpeHUs

D, d-— AUaMCETPAJIBHBIC Pa3MCEPhbI OHOpHOfI IMOBCPXHOCTHU B MM,

K=Ky K1 K2 K3 Ks-Ks
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I'ne

Ko=1,5[7, C. 164]- rapaHTUPOBaHHBIN Kod(pbunreHT
K1=1,0 —yuutsiBaeT cocTosiHuEe 6a30BOM MOBEPXHOCTH [2, c. 164]

K 2=1,5— yuuTbhiBaeT W3HOC HHCTpyMeHTa [2,c. 164]

K3=1 —yuuTsiBaeT npepriBUCTOE pe3anue [2, c. 165]

Ks4= 1 — nns MmexanuzupoBaHHOro 3axkuma [2, c. 165]

Ks=1 — yuutsiBaet ciocod yctaHoBku [2, c. 165]

K=1,5-1-15-1"1"1=2,25

[Ipnanmaem nasienne macna B cucreme p = 10 mlla.

3Has YCUINC 3a)KUMa Q, pa3BUBaAcMOC IIPUBOJOM:

Q=pS,

IIpY TUTOIIAIM pabodeil MOBEPXHOCTH MOPIIHS S:

S=n/4-(D*-d?)
rae D — nquamerp nmopiuns
d =22 MM - TPHUHATHIA KOHCTPYKTUBHO JUAMETP INTOKA,

OmnpenensieM HauMeHbIMKA Auametp nopiHs D, ecmu Q = W:

/

D=V (4-Qf/n p)+d

3alriaca

[IprHMMaeM TUAPOUMIMHIP C JUAMETPOM ITOPIIHS IIpU JUaMeTpe

mroka 9¥22.

134



BreinmostHeHHue oTY€TA:

Tema paboTst:
[{ens pabOTHI:

Brinonnenue paOoThI:

1. Paccunrath ycuine 3akuma

2. OnpeienuTh JUaMeTp MOPIIHS THAPOUUIUHAPA MIPU AUAMETpe IToKa 22
MM. 3. BeIOpaTh THAPOIMIHHIP.

4. BeIMOTHUTE 3CKU3 0a3UpOBAHMUS

METOJIAYECKHUE YKA3AHUS K IPAKTUYECKOM PABOTE Mo 6

Tema: «KommonoBka mnpucnocobnenuit YCII mms oOGpaboTkm aetaneid Ha
3aJaHHOM CTaHKE»
Heans padorwi: 3akperuienue 3HaHuil. IIproOpeTeHne ymMeHUN U HaBBIKOB

KoMITOHOBKH Tnipucriocobnenuit Y CII nis 06paboTku aeraneii Ha 3aJaHHOM CTaHKe.

MarepuaJjbHoe o0ecneyeHue:
Meroanueckue yka3aHus
UYeprexu getruien

Komruiekt YCII

3aganme:

[ToBTOPUTH TEOPETUUECKYIO YACTh.

[TpousBecTu aHamM3 yepTeka 3arOTOBKH.

Pa3zpaborats kommonoBky mpucrocoonenus YCII mist oOpaboTku netany Ha
3aJIaHHOM CTaHKe

BbeIIOJIHUTE OTYET
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BBEJIEHHUE

YHuBepcajabHO-cOOpPHBIE NPHUCIOCcodIeHus (YCI)
ABJISIFOTCSI  CUCTEMOM  CTAaHJAPTHBIX CPEICTB TEXHOJOTMYECKOTO  OCHAILCHHS
METaNIOPEXKYILIETO o0opyI0BaHUs, PUCTIOCOOICHUSIMU MHOTOKpPaTHOTO
MPUMEHEHMUSL.

Oco00E€HHOCTh TEXHOJIOTMYECKOW IMOATOTOBKHU MPOU3BOJICTBA C MPUMEHEHHEM
VYCII 3akmodaeTcss B TOM, YTO BMECTO CHEIUAIbHBIX MPUCIOCOOJIICHUIN 3aBOIY
JIOCTaTOYHO WMETh YHHMBEPCAJIbHBIH HAOOp B3aMMO3aMEHSIEMBIX JETajeil W y3JIOB.
[Ipu HE0OXOAUMOCTH M3 HUX COOHUPAIOT pPa3sHOOOpa3HbIC MPHUCIOCOOJICHUS IS
BBITIOJTHEHUS KOHKpPETHbIX onepanuid. [lo okoHuyanum o00pabOTKH TpedyemMoro
KOJIMYECTBa JeTallel mpucrnocobieHrne pa3oruparoT Ha COCTABIISIONINE €ro 3JIEMEHTHI,
KOTOpbIE UCIOJIB3YIOT ~ JUIE ~ KOMIIOHOBKM  JIpYTUX  IPHUCHOCOOJICHHUIA,
NpeaHa3HAYEHHBIX JJIs1 BHIIOJIHEHUSI MHBIX ONEepaInii.

[Ipucnoco6ienus: coouparor 6e3 YepTekel U CXeM, He 3aTpaurBasi BpeMeHHU Ha
IPOEKTUPOBAHUE W M3rOTOBJIEHUE CHEHHAIbHBIX MpucnocodaeHnii. CTOUMOCThb
komruiekta aetaneil YCII okymaeTcss B TeYeHHME KOPOTKOIO Iepuoia 3a CYET
HE3HAYMTEIbHBIX 3aTpaT BPEMEHU Ha COOpPKY U BO3MOKHOCTH MHOTOKPATHOM

obopaunBaemocTu demMeHToB Y CII.

I'OCT 31.111.41-93 - letanu u cOOpOYHBIEC €TUHUIIBI YHUBEPCATBHO-COOPHBIX
MPUCTIOCOOJICHNIA K  METAUIOPEXKYImUM  cTaHkaMm. (OCHOBHBIE  TapaMeTphl.
KoncTpykTuBHBIE 351eMeHTHI. HOpMBI TOUHOCTH

IF'OCT 31.111.42-83 - Jleranu u cOOpOYHbIE EAMHUIBI YHUBEPCAIHHO-

COOpPOUYHBIX MPHUCHOCOOJNIEHUM K METaUIOPeXYLIUM CTaHkaM. TexHuyeckue
TpeOboBaHus. MeToabpl KOHTPOJIA. MapKupoBKa, yHaKOBKa, TPAHCIIOPTHPOBAHHUE M
XpaHCHHE

Jletasin 1 cOOpPOUYHBIE €AVMHUITLI, B COBOKYMHOCTH, UMEHYEMBIE dJIEMEHTaAMHU
YHUBEPCAIbHO-COOPHBIX MpucnocodaeHui, ¢ nazamu 8 MM (Y CII-8) npeaHazHadeHbI
TUTsI COOPKH TTPUCTIOCOOICHHH (KOMITOHOBOK), UCIIOJIB3YEMBIX MPHU Pa3IMYHBIX BUIAAX

MEXaHUYECKON 00pabOTKM U KOHTPOJIA JeTallei MalllvH.
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Bpewms cOopku npucmnocobieHrs cpeaHei rpymibl CI0KHOCTH - 2 Jaca.

boictpora cOopku oOecrieuynBaeTcs YHUBEPCAJIbHOCTbIO  KOHCTPYKIUH,
BBICOKOU TOYHOCTHIO M B3aMMO3aMeHsIeMOCThI0 nemeHToB Y CI1-8.

[Tocne oGpaboTku 3a7aHHOM MApTUU JIeTajdell KOMIIOHOBKa paszOupaercs, a
COCTABJISIONIME €€ DJEMEHThl MOTYT OBITh MCIOJIb30BAHBI JUISi COOPKH HOBBIX
KOMITOHOBOK, TPeTHA3HAUYCHHBIX NI 00paOOTKH IPYTUX JeTaleH.

Coenunenue aetaneil U COOPOUYHBIX €IMHUIl MEXIY COOON MPOU3BOAUTCS C
MOMOIIbI0 OOJTOB, IMIMUJIEK M BUHTOB; (hukcauus (Apyr OTHOCUTEIBHO Apyra) - ¢
MOMOIIBI0 MTMOHOK. KOHCTpyKIHs 3eMEeHTOB, TabapuTHBIE U MPUCOCTUHUTEIHHBIC
pa3Mepsl, JOMYCKH M YUCTOTa MTOBEPXHOCTH JIaHBI C YUYETOM B3aUMO3aMEHSIEMOCTH U
COOMPAEMOCTH 3JIEMEHTOB B PAa3IUYHBIX KOMOMHAIUAX O€3 HATATOB U MPUTOHKHU.
Bo3moxkHOCT, COOpKHM TIpOBepeHa Ha MHOTHX 3aBOJaX CTPaHbl JJIMTEIHHOM
MPaKTUKOHN co3aaHus npucrnocoOaeHuid u3 anemMeHToB Y CII-8 nis pa3nudHbIX BUIOB
00paboTKH.

VYHuBepcaabHO-COOpHBIE MPHUCIOCOOJICHHS] IUPOKO HCHONIB3YIOTCS Ha
3aBO/IaX C OMBITHBIM, MEJIKOCEPUNHBIM W €IUHUYHBIM TUIIOM IPOU3BOJICTBA U B
CEpUHOM ITPOU3BOACTBE IIPU OCBOCHUU HOBOM NIPOAYKIIHH.

Takoli BHMJ OCHAIEHUS 3HAYUTEIBHO COKpAIA€T CPOKU TOATOTOBKHU
MIPOU3BOJICTBA, TaK KaK COOpPKa MPUCIIOCOOIEHUN M3 TOTOBBIX AJIEMEHTOB 3aHUMACT
ropa3fo MEHbIIE BPEMEHH, YE€M NPOCKTUPOBAHHUE M HW3TOTOBJIEHUE CIEHUATBbHBIX
IPUCTIOCOOJICHHI. MHorokpaTHOoe HCIOJIb30BAHHE B TEUCHHUE JJIUTEIBHOTO
BPEMEHU OJHMX W TEX K€ 3JIEMEHTOB I COOPKM Pa3IUYHBIX MPHUCIIOCOOICHUN
MO3BOJIIET YMEHBIIUTh PAcXoJl MeTajlyla Ha CIENHAIbHYK) OCHACTKY, COKPATUTh

00beM pabOT B MHCTPYMEHTAJIbHBIX 1I€XaX, BBICBOOOIUTH YAaCTh 000PYI0BaHUS U T.JI.

OBJIACTH ITPUMEHEHUA YCII:

N3 snementoB YCII-8 moryT ObITh cOOpaHbl IprCTIOCOOJICHUS TSI 00pabOTKH

nerajged (pa3nuYHbBIX Kak 1o Qopme, Tak M IO pa3MepaM) Ha CBEPJUIIbHBIX,

paCTOYHBIX, H_IJ'II/I(l)OBaJ'IBHBIX, TOKApPHBIX U APYI'UX CTAHKAX.
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B xommonoBkax YCII-8 moxxHO ycTaHaBnuBaTh oOpabaTbiBaeMble JETaIH C
MakCUMallbHbIMU Tabaputamu: wmupuHa 120, gnmuna 200, Beicota 100 MM.
MakcumanbHas Mmacca oOpabaTbIBaeMbIX JI€Tajei 5 Kr.

Takue peranu, Kak TOJIOCHI, OalKH, YTOJAKA M UM TOJOOHBIC, MOKHO
oOpabaTbiBaTh B KOMIIOHOBKaX, COCTOAIIMX K3 HECKOJbKUX HE COCTHIKOBAHHBIX
MEXIy COOOM CEeKIMi, 3aKpEIUICHHBIX Ha CTOJIE CTaHKa. X MoXHO 00pabaThIBaTh
TaKXe€ B OJJHON KOMIIOHOBKE I10 y4acTKaM, 32 HECKOJIbKO YCTAaHOBOK. B 3THX citydasx
JUIMHa 00pabaThlBaeéMbIX JI€Tajedl MOXET 3HAYUTENIbHO MpPEBbIIATh JJIMHY
OCHOBAHMS MPUCTIOCOOICHUS.

Onementsl YCII-8 paccunmTanbl Ha ANUTENBHBIA Cpok ciyxObl (12-15 ner),
CTOMMOCTb MX BBICOKA, TO3TOMY HE PEKOMEHIYETCSl MCIOJIb30BaTh WX JJIsi COOpKHU
CHEAYIOIINX KOMITIOHOBOK:

- B KOTOPBIX Macca 3aroTOBKU WJIM YCWIIME 3aKMMa CO3/Ial0T KOHTAKTHbIE
HaIPSKEHMS], BBI3BIBAIOIIUE BBIKPAIIMBAHHE WUJIU MTPOIABIMBAHKE 3JIEMEHTOB;

~ B KOTOPBIX BO3MOXHO B3aUMOJECHCTBHE 3JIEMEHTOB;

- KOTOpbIE  MOTYT TOJBEpraTbCsi JCHCTBUIO  YIApHBIX  HArpy3okK
(HampuMep, KOMIIOHOBKH JIJIsl TIPaBKU JAeTalleld ¢ MOMOIIBbIO ynapa, sl 00paboTKu
JeTanei neckom, IpoObio U T. 11.);

- KOTOpPBIE MOTYT HarpeBaThcs 10 TeMieparypsl Boiiie 100°C;

~ Ha KOTOPBIE MOTYT MOMACTh OPBI3TH KUAKOTO METAIIIA;

- B KOTOPBIX BO3MOYKHO B3aMMOJIEHCTBHE D3JIEMEHTOB C XHUMHUYECKH

AKTHUBHBIMHU BCIICCTBaMU.

I'PYIIIBI 2JIEMEHTOB

Ha JAC€TalIl U C60p0‘IHBIC CANHUIBI YHUBECPCAJIbHO C60pHBIX HpHCHOCO6H€HHI>’I

paspaborano 244 crangapta (I'OCT 14364-69 - TOCT 14607-69). Ot cTanmapTsl

oxBaThIBalOT 1204 THIIOpa3MepOB AIEMEHTOB.
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Bces Homenkiatypa anementoB YCII-8 nenutcs mo Ha3HaYyeHWIO HA TPYIIIHL:
0a30BbI€, KOPITYCHbIE, YCTAaHOBOYHBIC, HAIPABISIONINE, MPUKUMHBIC, KPEHEeKHBIC,
pa3HbIe JIeTalu U COOPOYHBIE €AUHUIIBI.

[lepeuriciieHHble TPyNIbl BEChbMa pPa3IUYHBI IO CJIOKHOCTH U TOYHOCTH
00pa0OTKH BXOJSIIUX B HUX DJIEMEHTOB: 3JIEMEHTHI Pa3HBIX TPYMI U3TOTOBJISIOTCS
U3 Pa3HBIX MATEPUAJIOB U MPOXOAT Pa3HYI0 TEPMHUUECKYIO 00paboTKy.

bazoBbie neTanu (IoCT 14364-69 - I'oCT 14392-69)
KommuecTBo THTIOpa3MepoB neTaneii - 66.

K 310l rpynmne oTHOCATCS KBaApaTHbIC, MPSMOYIOJbHBIE U KPYIJIbI€ ILUIUTHI,
0a30BbI€ U TOKAPHBIE YTOJbHUKHU, T. €. HauOoJee KPYIHbIC AETAIH, KOTOPhIe OOBIYHO
CIIy’aT OCHOBAHHEM MPUCIIOCOOIEHUS.

bazoBbie aetanu uzrotoBisitorces u3 cranerd 12XH3A, 20X, uemeHTUpYIOTCS
Ha ryouny 0,6-1,0 MM u 3akanuBarotcs 10 TBepaoctd HRC 58-62.

Kopnycubie  geramm  (I'OCT 14393-69 - TOCT 14498-69)
KonnuecTBo TUnopa3zmepoB Aetanei S514.

B a1y rpynmy BXOJAT NPOKIAIKH, MOJKIAAKH, OMOPbI, TPOCTABKH, MPU3MBI,
YTJIOBBIE OMOPHI U MOJKIATKU, YTOIBHUKH (peOpHUCThIe, MOHTAKHBIC, YCTAHOBOYHBIE)
U TUIAIKH, T. €. BCE JIeTald, KOTOpBIE CIyKaT Ui oOpa3oBaHUs KOpIyca
MPUCIIOCOOJICHHUS.

Kopnycusie netanu u3rorosisitores u3 ctanu 40X, a30TUpyroTcs ma riyouHy
0,15 - 0,25 mm, TBepmocTh moBepxHOCTH HV 550 - 600, a Tarxke u3 craneit 12XH3A,
20X, uementupyrorcs Ha rryouny 0,6-1,0 MM u 3akanuBarotcs 10 TBepaoctu HRC
58-62.

Hanpapnsromue — geramu (TOCT  14499-69 -  TOCT  14500-69)
KonunuecTBo TUnopasmepos aeraneit 21.

K a1oli rpynme oTHOCATCS MEpPeXOoJHble U KOHAYKTOPHBIC BTYJIKH, BaJIUKU U
KOJIOHKHM; OHHU CIIy»aT [Jis HaIMpaBJICHUS PEXKYIIEro HMHCTPYMEHTAa U HACTPOUKHU
pa3MepoB MPHUCTIOCOOJICHHUS.

Hanpagnsromue neranu wuzrotoisitoreas u3 crained 9XC, Y8A, 20X wu

3akanuBatotcs 10 TBepaoctd HRC 56-64.
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[lepexoqupie M KOHIYKTOpHBIE BTYJKHA i cOOpku kommoHoBOK Y CII-8
ciaeayetr npumenath u3 [OCT 15361-70 - TOCT 15363-70, Bxoasuumx B NepevyeHb
cTtaHaapToB Ha dmemeHTs Y CII-12.

YcranoBounbie  geramun  (TOCT  14501-69 - TOCT  14520-69)
KommuecTBo Tunopaszmepos aetaneit 170.

B Ty rpynmny BXOAST MIMOHKHU MPUBEPTHBIC, IITHIPH YCTAHOBOYHBIC TAJIBIBI U
JTUCKH, TIEPEABUKHBIC TMAaJbILIbl, MEPEXOJHHUKH, IWIMHAPUYECKHUE LEHTPHI, T. €.
JeTanu, CAayXKalue JJiss YCTaHOBKM M (UKCAllMM  KOPIYCHBIX 3JIEMEHTOB
MPUCTIOCOOJICHHSI JTM YCTAaHOBKU 00padaThIBaEMBIX JCTANICH.

VYcTaHOBOYHBIC A€Tajld M3TOTOBJISIOTCA W3 CTalu Y 8A, 3akajJMBalOTCI 10
tBepaoctu HRC 48-56, a Taxxke u3 cramu 12XH3A, nemeHTUpyroTCs Ha IIyOUHY
0,6-1,0 MM u 3akanuBaroTcs 10 TBepaoctu HRC 58 - 62.

[Mpwxumaeie  peraym  (FOCT  14521-69 - TOCT  14532-69)
KonuuecTBo TUMOpasmepoB aetaineit 48.

DTy TpyNIy COCTABISIIOT TPUXBaThl M IUIAHKH, KOTOpBIE CIyXaT JyIs
3aKperyieHus oopadbaThiBaeMOM JETaau B MIPUCIIOCOOICHUH.

[IpwxuMHBIE JeTaNd U3TOTOBIAIOTCS H3 cranu 20, HEeMEHTHPYIOTCS Ha
riyouny 0,6-1,0 MM 1 3akanuBaroTcst 10 TBepaoctu HRC 52 - 56.

Kpenexnpie  geramm  (TOCT  14533-69 - TOCT  14555-69)
KonunuectBo Tunopasmepos aeraieit 190.

B sty rpymiy BKIIOUYEHBI OOJITHI, BHHTHI, IIMUAJILKH, TAWKA W MIAHOBI, OHU
CITyaT Il COCTMHEHUS MEXKIy COOOM 3IIEMEHTOB MPHUCTIOCOOICHHS U 3aKPETUICHUS
00pabaTbIBaEMOM JIeTaIH.

Kpenexnsie paeranu wusroroisaworcs, u3 craieil 38XA, 40X, 45, 20 u
3akanuBatorcs 10 TBepaoctd HRC 36 - 52.

Pasnblie JeTanu (I'OCT 14556-69 - I'OCT 14581-69)
KomuuecTtBo THMIOpasmepos neraneii 124,

K aT0i1 rpymnme oTHOCSTCS YUIKH, BUIKH, XOMYTHUKH, OCH, OMTOPHI TTOCTOSIHHBIE
U KOJIMTAYKOBBIE HAKOHCYHHMKH, KOJIbIIA MPY)KWHHBIC, IMIAHOBI YIOPHBIC, PYKOSTKH,

HOXXKH, IIPYKUHBI U T. A.; OHU UMCIOT CaMO€ Pa3JIM9YHOC HA3HAYCHHC.

140


http://uspto.ru/usp8-ustanovochniye-detali.html
http://uspto.ru/usp8-prijimnie-detali.html
http://uspto.ru/usp8-krepejnie-detali.html
http://uspto.ru/usp8-raznie-detali.html

Pasnpie geranu u3roroBisioTces u3 crajieit 20, 45, 8A, 20X 1 3aKanuBarOTCA 10
tBepaoctu HRC 38 - 56.

Coopounbie  eauammnbl  (TOCT  14582-69 - TOCT  14607-69)
KonudectBo TunopasmepoB cOOpOUYHBIX equHUIT 71.

B Ty rpynny BXOIAT HOBOPOTHBIE TOJIOBKU, ONOPHI TOBOPOTHBIC, (PUKCATOPHI,
KPOHIIITCHHBI TTOBOPOTHBIE, 0A0KM IIEHTPOBBIC, KyJIAYKOBBIE U TUCOYHBIC 3KUMBI U
T. 1., CIy>Kalue i yCKopeHus: coopku koMrnoHoBoK Y CII.

OCHOBHBIE BJEMEHTBHl COOPOYHBIX E€IUHMI] H3rOTOBJISIIOTCS U3 cramu 20X,

IEeMEHTUPYIOTCs Ha rnyouny 0,6-1,0 MM 1 3akanuBarorces 10 TBepaoctd HRCSS8 - 62.

COCTAB KOMIIVIEKTA

Jliss BHEOpEHUs B TMPOU3BOJCTBO YHHUBEPCAIbHO-COOPHBIX MPHUCIIOCOOTICHHIA
KOKJIOMY TPEANPUITHIO HET HEOOXOJIMMOCTH MPHUOOpETaTh JeTanu W cOOpOUYHBIC
€IMHUIIBI BCEX TUTIOPA3ZMEPOB, MPEAYCMOTPEHHBIX CTaHAAPTaAMHU.

HomenkmnatypHblii 1 KolndecTBeHHBIN cocTaB komiiekta Y CII-8 3aBucut ot
XapakTepa U 00beMa BBIMTYCKAaeMOM 3aBOJIOM MPOIYKIIUUA M KOJEOIETCs B OOJBIITUX
npenenax (4-50 u 6osee ThICAY DJIEMEHTOB).

Or mnpaBunpHOCTH  MOAOOpa  KOMIUIEKTa  3aBUCUT  DKOHOMHYECKas
3p(PEeKTUBHOCTh €ro mnpuMeHeHus. IIpakTUKOW yCTaHOBJEHO, YTO 3JIEMEHTHl B
KOMIUIEKTE JJOJKHBI OBITh pacpe/IeleHbI M0 TPYNIaM B CIASAYIONINX TPOMOPIUIX:

- 6a3oseie 0,5 - 1%

- KoprycHbie 14 - 15%

- yctanoBouHsble 20 - 22%

- Harnpasisronme 3 - 4%

- nprkuMHbIe 4 - 5%

- kpenexxubie 51 - 53%

- pasnbie 4 - 5%

- coopounsie enuauIlsl 0,5 - 1%
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Bmecte ¢ TemM HeoOxomumo, 4YTOOBI B KOMILIEKTE IITIOHKH TPUBEPTHHIE
coctaBiisin ipuMepHo 20%, BUHTBI ¢ IUIMHApUYECKON TojoBKoM 20%, OONTHI
mmazoBwie 10%, raiiku 10-13% Bcero xoian4ecTBa dJIEMEHTOB.

Hacprimennocts komriekta 06azoBbiMu  Aetaniamu YCII  ompenensier ero
MOIITHOCTb, T. €. KOJIMYECTBO MPUCTIOCOOJIECHUN, KOTOPOE MOXKHO cOOpaTh B TCUCHUE
roja.

OPTAHM3AIIUSA 3ABOJICKOM CJIYKBBI SKCILTYATAIIMA YCIIO

Bce Bompocel, cBs3aHHBIE ¢ opraHu3anued 3aBojckor ciaykO0er YCIIO u
JKCIUTyaTalell  yHUBEPCATbHO-COOPHBIX  IMPHUCIOCOOJICHWH,  OCBEIIEHBI B
"MeToauueckuXx ~ pEeKOMEHJAIMAX 10  OpraHu3alMu  3aBOJICKOM  CIIyXObI
IKCILTyaTalli YHUBEPCAIbHO-COOPHO MepeHaIaKuBaeMoOil OCHACTKU" .

Opranuzamnust 3aBojckoro ydactka coopku YCII momkHa TpOBOAUTHCA B
COOTBETCTBMM C THUINOBBIMU Tmpoektamu ydacTkoB YCIIO wu pykoBoasuieit
AKCIUTyaTallMOHHOW  JOoKyMeHTanuel, paspadbortanubiM MIKTB o0begunenus
“Coro3TrexocHacTKa", OTpacieBbIMU MHCTUTYTAMH U MEKPETMOHAJIBHBIMU LIEHTPAMHU

BHenpenust Y CIIO u Poccuiickum nentpom YCIITO.

TEXHUYECKHUE XAPAKTEPUCTUKU

TO4YHOCTH U3rOTOBICHUS QJICMCHTOB, KBAJIUTCT 6

TouHOCTh 0OOPAaOOTKH, KBATTUTET 7

KonndectBo OgHOBpEMEHHO coOOMpaeMbIX MpucnocoOneHuit cpemneit | 30

CJIOKHOCTH, IIT

KomnnuecTBo HpHCHOCO6HCHHﬁ, CO6I/Ipa€MBIX 3a TOO IIPH I3BKCIUTyaTalluu | 10

kaxxgoro o 10 mHei, mT 1000

KATAJIOI'
Brinyckaemble Karamorm o0xBaTeIBarOT BCIHO HOMEHKJIATypy J€Taled U

coopounbix equnull YCII ¢ mazamu 8§ mm (I'OCT 14364 — T'OCT 14607). Ilepeuenn
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DJIEMEHTOB, MW3TOTOBIIIEMBIX Ha  TPEANPUSATHUAX, E€KErOoJHO  ONpeaelseTcs
crienupuKaIusIMHU.

[IpennaraempIii  KaTtajmor MO3BOJUAT MAINIMHOCTPOUTEIBHBIM MPEATPUSITHIM
noa0upaTh HOMEHKJIATypy Aetanei cOopounsix enuuuil YCII mis HyXI cBoOero
POM3BOJICTBA. BMecTe ¢ TeM COCTaBJIICHHBIE Ha OCHOBAHHMM KaTajora 3asBKU
MPEANPUATANA TTO3BOJISAT HAM PACIHIMPATh HOMEHKIIATYPY M3TOTOBJISIEMBIX AJIEMEHTOB
VY CII, Bxito4asi B MpOU3BOJICTBO T€ U3 HUX, KOTOPhIE HAOOJIEe YacTO UCTIOIb3YIOTCS
B YHUBEPCAIBHO-COOPHBIX MPUCITOCOOTCHUSX.

[Tpumep oGo3HaueHust karamora neraieil u coopounbix enuuuil YCIIuTO c

maszamu 8 mM: Karasor YCII-8

BeinosiHeHue oruyéra:
1.Yka3zanue TeMbl paboThl
2.Yka3aHue 1eiau padoThl
3.0nucaHue TEOPETUYECKON YacTh

4.BeinonHenue padboTel — koMmnoHoBka Y CI1

METOJIJMYECKUE YKA3AHUS K TIPAKTUYECKOM PABOTE Ne 7

Tema: Pacuér npucrnoco0yieHusi Ha TOYHOCTb.

Heanb: IIpuoOpereHre HABBHIKOB M YMEHUN MO pacy€Ty NPHUCHOCOOJIEHHs Ha
TOYHOCTb.

Jlureparypa:

1. B.B.EpmonaeB. Texnonmormueckasi ocHacTKa. JlaGopaTOpHBI MpPaKTHKYM.
M.: Akanemus. 2018.

2.B.B.EpmoniaeB. YueOnuk. TexHomoruueckas ocHacTtka. M.: Axanemus.

2018.
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3.CrpaBoYHUK TEXHOJIOra-MaIlIMHOCTPOUTEIIS.

Tom 1.

MewepsikoBa B.K., Kocunosoii A.I'.- M.: MammHoctpoenue, 1985.

/

Ilon pen.

4. B nmomols MOJIOJOMY KOHCTPYKTOPY CTaHOYHBIX INpucrnocoOnenuii. B.E.

AHTOHIOK — MuHck: «benapycw» , 1975 .

METOANYECKHE YKA3ZAHUA

3agaua.

Paccunraiite mpucnocobsenust Ha TouyHOCTh. JleTtans — Bryika.

3aroroBka nmpeaBapuTeabHO oOpaboTanHas. [{aHHble puBeaeHbI B Tabauiie Nel.

Tabnuua Nel — UcxomHable TaHHBIE

Ne Bun Pazmepsr Bemonnsemsiii | [lorpemnocts | Bug 06pabotku
YCTaHOBKH 3aroTOBKHU pasmep jgetaii | 0a3MpPOBAHUS €
1 B 3-x kymaukoBom | @100x75 6004 0,21 OOrtaunBanue
naTpoHe YEepPHOBOE
2 Ha oropueie | [ 105x60 | 20-0,7 0,1 CaepiieHue B
TUIACTHUHBI KOHIYKTOpE
3 B manre mo ynopy | @970x40 500,43 0,25 OOTtaunBanue
YEepPHOBOE
4 B 3-x kymaukoBom | @100x90 88+0,9 0,12 OO0OTaunBanue
naTpoHe YEepPHOBOE
5 Ha omopueie | [ 110x40 | 301035 0,23 CaepiieHue B
TUTACTHUHBI KOHIYKTOpE
6 B nanre no ynopy | ©¥45x50 40-0,75 0,21 OOraunBanue
YEepPHOBOE
7 B 3-x kymnaukoBoMm | @100x60 9104 0,14 OOTaunBanue
naTpoHe YepHOBOE
8 Ha omopubie | 1 100x50 | 200,27 0,2 Ceeprienne B
TUIACTUHBI KOHJYKTOpE
9 B manre mo yropy | @80x48 70-0,65 0,17 OOTaunBanue
YepHOBOE
10 B 3-x kymaukoBom | @105x45 800,42 0,2 OOTaunBanue
naTpoHe YepHOBOE
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BBEJIEHHUE

1) dns obecnevyeHus: HEOOXOIMMOM TOYHOCTH OOpabaThIBaeMOM AeTalu MpH
KOHCTPYHPOBAHUU MPUCIOCOOICHUSI HEOOXOIUMO BBIICPKUBATh TAKYI0 CXEMy, IIpU

KOTOPOM OYyyT COOIIO/ICHO YCIOBUE

€6 [gz[on]

rac € - HCﬁCTBHTeHBHOe 3HAUYCHUC MOTI'PCITHOCTH 6331/IpOBaHI/I$I 3aroTOBKH B
HpI/ICHOCO6J'I€HI/II/I.

[€x0n] - TOTyCTHMOE 3HAYCHHUE IMOTPEITHOCTH 0a3MPOBAHMS.

2) JlomycTtumoe 3Hau€HUE NOrPEUTHOCTH 0a3upOBaHUS

[€x0n] = 0 - ® MM

rze O - TOMyCK BbIAEPKUBAEMOT0 pa3Mepa

d=ES—El (ans orBepctus)

d=es-el (misBana)

® - TOYHOCTb 00pabOTKH, MOJy4aeMas MpHU BHIIOIHEHUH JTAHHOM ONEepaluy.
[Tpu OTCYTCTBMU AaHHBIX O TOYHOCTH OOPaOOTKM ®, MOJy4aeMOW MpHU BHIOJIHEHUU
JAHHOM oOmepauuy, MOXHO NPUHUMATh CPEIHIOK OSKOHOMMYECKYIO TOYHOCTH
[Tabmuma 31, 32].

JlanHple O cpeaHed SKOHOMUYECKOHM TOYHOCTM MOXHO BbIOpaTh W3
CIIPaBOYHMKA KOHCTPYKTOpa IO pPacy€ry M IPOEKTUPOBAHUIO CTAHOYHBIX
npucnoco6siennii apTopsl B.E.AHTOHIOK U J1p.

JIEHCTBUTENBHOE 3HAYECHHWE MOTPEHIHOCTH ONPEAEIISIETCS U3 T€OMETPUUYECKUX
CBsI3€H, CBOWCTBEHHBIX CXeMe 0a3upoBaHUs, CXEeMbl MpuBeneHbl B kHure  B.C.
KopcakoBa «OCHOBBI IPOEKTUPOBAHUS MPUCTIOCOOIEHUN B MAIIMHOCTPOEHUY.

3) PacuetHasi cymMapHas MorpeHoCcTh IPUCIOCOOIECHUS ONPEEseTCS TaK
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Amp <0 - (k1" &6 + A" K2 + K3° @)

1€ O - JIOMyCK Ha 00pabaThIBAEMYIO JICTAIb

kodpunuentsr k1 =0,8-0,85; k2=0,6-0,8; x3=0,8-1.

® - TOYHOCTHh 00pabOTKM Ha JaHHOU omnepanud. (B.E. AHTOHIOK...)
€6 - MOTPEITHOCTh Oa3UpPOBAHUS

Ayer - IOTPEIIHOCTD MOcHe 3akperieHus [ Tabnuna 76...78]

- PacCUHMTHIBAEM CYMMAaPHYIO MOTPEITHOCTD MPUCTIOCOOTCHUS Ap .

4) IorpemHocTh TpUCTIOCOOJICHUS Ayp 3aTEM paclpeesieTcs M0 OTACIbHBIM
3BEHBSIM Pa3MEpHOIl 1IeTH.
CyMMapHasi TMOTPEIIHOCTh MPHUCHOCOOJIEHUSI COCTOMT U3  CIEAYIOLIUX

HOFpGIlIHOCTCfI COCTaBJIAOIMINX 3BCHBCB.

Anp: 6u + éy +. 83 + 5n

rae Ou - NOTPEHIHOCTh M3TOTOBJIEHUS JEeTaled NpucrnocoOseHus; o, -
NOTPEIIHOCTh YCTAaHOBKM TIPUCIIOCOOJIEHHST Ha CTaHKe. 03 - MOTPEIIHOCTb,
BO3HUKAIOIIAsl  BCJIEJICTBUE KOHCTPYKTHBHBIX 3a30pOB, HEOOXOAMMBIX  Jis
YCTaHOBOYHBIX AJIEMEHTOB MPUCIIOCOOICHUS

On - MOTPEUIHOCTh MEPEKOCca WM CMEUICHHUs] HHCTPYMEHTA, BO3HUKAIOIIAS U3-
3a HETOYHOCTH HW3TOTOBJICHHS HAMPABISIONINX 3JIEMEHTOB mpucnocobnenus. Eciu

HaMpaBJIEHUE ITUX DJIEMEHTOB OTCYTCTBYET on =0 - HE yUYUTHIBAaETCS

DCKM3bI JE€TANIe ISl CBEPICHUSI OTBEPCTUN B KOHYKTOPE
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Jluteparypa
1.AncepoB  M.A. [IlpucnocobneHuss g  METAUIOPEXKYLIUX  CTAaHKOB.  —
M.Mamunoctpoenue, 1975.
2.ApuminoB B.A., AnekceeB ['.A. Pe3anue MeTaioB u pexXyluii HHCTPYMEHT. —
M.MamuHoctpoenue, 1976.
3.barmacaposa T.A. Tokaps-yHuBepcan. — M.: Akanemus, 2007.
4. benoycoB A.Il. IlpoekTHpoBaHHWE CTaHOUYHBIX mpucHocoOnenuit. M.: Bricmas
mKkoJa,1980.
5.I'opomikun A K. ITpucniocobienus 1jisi MeTaIopeKyux cTankoB. ClipaBOYHHK. —
M.Mamunoctpoenue, 1974.
6./lononHuTENBHAS IUTEpATypa I dK3aMeHaTopa (yueOHas, HOpMaTUBHAs U T.I1.)
7.CripaBouHuK TexHojora-mammHocTpoutens /Ilon. pea. A.P. Kocunoroii, P.K. -
MemepsikoBa. M.: MamHoctpoenue, 1963, 1972, 1986. T 1,2
8.CnpaBounuk wuHcTpyMmeHtanbimka /WU.A. Opaunapues, I'.B. ®wimumnos, A.H.
[lleBuenko u ap.; [lox obmeit pea. MU.A. Opaunapiesa. JI.: Mammunoctpoenue, 1979.
9.IlporpeccuBHblE peXylIME€ WHCTPYMEHTBI M PEXHUMBI pPE3aHUs METaIOB: --
CrnpaBounuk / [Tox pen. B.W. bapanaukosa. M.: Mammnoctpoenue, 1990.
10.CmpaBounnk TexHosiora-mamunaoctpoutrens. T. 2/B. H. I'punues, B.B. Jlocuaros,

B.C. 3amanun u ap./ITox pen. A.H. Manosa. U3x.3-e. M.: Mammnoctpoenue, 1972.

BoinosHeHns oruera:

1.Yka3zaHue TeMbl

2.Ykazanue 1eimn

3.VcaoBue 3amaun

4. AHanu3 ycnoBUs 3aa4M, ONlepaluu

3. Pacuer MIPUCIIOCOOJICHUS Ha TOYHOCTH

KoHTpoapHBIE BOITPOCHI:

[ToHsiTHE TOYHOCTH NPUCTIOCOOIIECHUS.
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UYrto BKIIIOYAET CyMMapHasi OTPEITHOCTD MPUCITOCOOTICHUS?

YT0 BIUAET HA TOYHOCTU JI€TATIN?

METOJIJMYECKUE YKA3AHUSI K IPAKTHUYECKOM PABOTE Ne 8

Tema: «Pacuer HKOHOMUYECKOMN s heKTUBHOCTH MIPUMEHEHUS
PUCTIOCOOTCHUSD)

Hens: 3AKPEIUVIEHUE 3HAHMIM, IIPUOBPETEHME HABBIKOB U
YMEHUMH I10 PACUETY P®OEKTUBHOCTHU ITPUCIIOCOBJIEHU S

3aganme: Paccuutarh SKOHOMHMYECKYIO  3(P(GEKTUBHOCTh  MPUMEHEHUS
HPOEKTHOTO MEXaHU3UPOBAHHOTO TMPUCHOCOOTCHUSI B3aMEH CYIIECTBYIOIIETO

3aBOJACKOI'O

Tabnuna — Mcxoauple qaHHbIE

No l'onoBas Ilena 3aBojckoro | [lena mpoektHoro | Hopma Hopma
Bap | mporpamma npucrnocodnaenuss Cnl | IPUCTIOCOOJIEHUS | BPEMEHH 110 | BpeMEHH TI0
uaH | Bbimycka N mTyk pyoO Cn2 py0 3aBOJLy IIPOEKTY
Ta Tuwx1 MAH T
MUH
1 6000 1000 2200 28 14
2 5000 1500 2100 34 15
3 7000 1100 1900 37 17
4 4500 970 1500 21 11
5) 6500 1200 2000 43 25
6 5500 1300 1900 25 14
7 7100 900 1700 33 19
8 6300 950 1800 41 25
9 5700 1050 2100 27 15
10 4700 1170 2300 31 17
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BBEJIEHHUE

OkoHOMHYECKHN 3PPEKT OT NPUMEHEHHsI MPHUCIIOCOOICHHUIA OIMPEACTISIOT
IIyTEM COTIOCTaBJICHUS TOOBBIX 3aTPaT M TOJOBOM 3KOHOMHH JII CPaBHHUBAEMBIX
BapUAHTOB M3TOTOBJICHUS JeTanell. [ 0/1oBbIe 3aTpaThl COCTOST U3 aMOPTU3AIIMOHHBIX
OTYUCIICHUHA M pacxoJOB Ha COJEpPKaHWE M DKCIUTyaTallMI0 MPHCIIOCOOICHHMS.
['omoBasi SKOHOMHSI TOMYYaeTCS 32 CUET CHIDKCHHS TPYJAOEMKOCTH W3TOTOBJICHHH
JeTaNieid, T.e. 3a CYET COXpaHEHHUs 3aTpaT Ha 3apabdOTHYIO TUIaTy pabouyux
CTAaHOYHHUKOB M YMCHBIIICHHUS [IEXOBBIX HAKIIATHBIX PACXOIOB.

[TpumeneHne MpUCoCcoO0ICHNI YKOHOMUYECKH BBITOJTHO B TOM CIIydae, €Cliv
rOZI0Basi SKOHOMHSI OT €r0 MPUMEHEHHS, OOJIbIIIE TOMOBBIX 3aTpaT, CBA3aHHBIX C €ro
JKCIUTyaTanuei. xkoHoMuueckast 3pGheKTUBHOCTD JTIOOOTO MPUCTIOCOOIECHUS OTpeie-
JISIETCSl TaK)Ke BEJMYMHOW CpOKa OKYMaeMOCTH, T.€. CPOKa, B TEUEHHE KOTOPOTO
3aTpaThl Ha MPUCIOCOONIeHHE OyAyT BO3MEIICHBI 3a CYET PKOHOMHUU OT CHUIKCHHSI
cebectouMocT oOpabaThiBaeMbix Jetaneil. HeobXxoauMo OTMETUTh, YTO B
HEKOTOPBIX CIIy4yasiX C I[EJIbI0 JIOCTHKEHHUS BBICOKOW TOYHOCTH 00pabOTKU
MPUMEHSIOT MPUCITOCOOICHUS, HE3aBUCUMO OT MX SKOHOMHUYECKOH 3(P(HEKTUBHOCTH.
[Ipy  TEXHUKO-d’KOHOMHUYECKHMX  pacueTax, MPOW3BOJUMBIX TIpH  BBIOOpE
COOTBETCTBYIOIIEH KOHCTPYKIIMU MPHUCIOCOOTIEHUSI, HEOOXOJUMO COTOCTABIISThH
SKOHOMHUYHOCTh PA3JUYHBIX KOHCTPYKTHBHBIX BapUAHTOB TIPUCIIOCOOICHUN IS
KOHKpeTHO# omeparuu. CumTasi, 4TO pacxoj] Ha PEXYIIUH HHCTPYMEHT, aMOPTH-
3aIMI0 CTaHKa W AJICKTPOIHEPTHIO U 3THX BapUAHTOB OJWHAKOBBI, ONPEICISAIOT U
CPaBHUBAIOT JIUIIb T€ 3JIEMEHTHI CEO0ECTOMMOCTH OTIEPAIMH, KOTOPHIE 3aBUCAT OT

KOHCTPYKITUU TIPUCTIOCOOJICHHUS.

METOAUKA BBIIIOJIHEHUE PABOTbI

1) CocraBieHue TaOIUIIBI HCXOAHBIX JAHHBIX

Tabnuua 4.5 - cxonHble faHHBIE
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HaumeHoBaHuE BEIMYMHBI

Beanunna

1. TTo 3aBony 2. ITo mpoexkTy
1. 'opoBas mporpamma Beimycka N
2. CtouMocTsb nipucnocoosienus B pyo., Cy
3 Cpoxk ciyx0b1 ipuctiocobsenus, T, met 3 3
4. Kospduruent rOJIOBBIX AKCIUTyaTallMOHHBIX
pacxonoB K, 02 02
5. HopMma Bpemenu Ha onepanuio T
6. Pa3psin paboThl CTAaHOYHUKA V V
7. YacoBas tapudHnas craBka Cy B pyo. 77,56 77,56

2) Pacuer sxoHOMHYECKOU 3(PPEKTUBHOCTH IPUMEHEHHUS TPUCTIOCOOTIEHHUS.

HpHMCHGHI/Ie HpI/ICI'[OCO6JIGHI/I}I BBI'OJHO B TOM ClIydac, CCJIHM TO0J0Bada

SKOHOMHSI OOJIBIIIE roJ0BLIX 3aTpaT, CBA3AHHBIX C €TI0 BKCHHyaTaHHCﬁ, T.C.:

3311 > Pcn

rje: D3y — roJ0Basi SKOHOMHSI 110 3apIijiaTe CTAHOYHUKOB, PYO.

P — roioBeIe 3aTpaThl Ha pucnocodeHue, pyo.

331‘[ = (PCIII - Pcﬂ2)*(1+0,64)*N, pY6

(1)

(2)

rne: Peat 1 Peyo — cienbHBIE paclieHKH MO 3aBOJY U 110 MPOEKTY B PYOIISIX.

N- romoBast mporpamma.

C*T

PC = _"u WK , 6
1 o P
ITo 3aBonmy P = , pyo.
ITo mpoexkry  Pez =, pyO.

(3)
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s = pyoO.
[To 3aBomy Pent = Cui *(Ku +K5), pyo. 4)
[To mpoekTty Pz = Ci2 *(Ku +K5 ), py0.
rae: Ky = 0,33 — koapdunmeHT amopTH3aium.
ITo 3aBoxy  Pen1 =
ITo mpoekty Penz =
Pen = Pena- Pent, pyo )
Pen =
DxoHOMUYECKHUH d(PPEKT OT MPUMEHEHHSI PUCTIOCOOTICHUS:
3 =0Osn - Pen, pyo. (6)
D=
Cpok  OKymaeMoCTH TPHUCIOCOOJICGHMsI TakK)Ke SBJSICTCS  IOKa3aTejaeM
SKOHOMUYECKOH 3P(HEKTUBHOCTH.
CpoK OKyInmaeMOCTH KaluTaIbHBIX 3aTPAT HAa MPUCTIOCOOICHNE PACCUUTHIBACTCS

o ¢hopmyie 4.2.7.

Tox = g— <T, ner (7)

HaHHOG CTaHOYHOC HpI/ICHOCO6HCHI/IC ITIO3BOJIUT CHHU3UTH ACTAJIM, a
CJICA0BATCIIbHO, ITIOBLICUTH IMTPOU3BOAUTCILHOCTDL TPY/JA4.

OTHOCHUTEIBLHOE CHMKCHHUC TPYAOCMKOCTHU HN3TOTOBJICHUA ACTalIn

paccuuThIBaeTcs 1no Gopmyse:

ATo = ((Tunt - Tum2 )/ Tunat )*100% (8)
Poct npon3BoauTensHOCTH TPy aa:

I1=100*AT, /(100- ATo) , % (9)
ATox = roja
ATo = %
= %

3) BeiBoa: Ilpumenenne CKOHCTPYUPOBAHHOTO MPUCIIOCOOIEHUS TTO3BOJIUT:
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- CHU3UTbh TPYJOEMKOCTh Ha %;
- IOBBICUTH MIPOU3BOJUTEIBLHOCTh TPYAa HA %;

- IMOJIYYUTb TIOJOBYIHO 3KOHOMHUIO KallMTAJIbHBIX BJIOKCHUU B pasMepe

pyO. pu CpoKe OKYNMaeMOCTH roja;
- IOJTYYUTh IKOHOMHUYECKUH 3P DHEeKT pyOnei
Jlureparypa:

1. B.B.EpmonaeB. TexHonornyeckas ocHacTka. JlabopaTOpHBI NpakTHUKyM.
M.: Axanemus. 2018.

2.B.B.EpmonaeB. Yuebnuk. TexHonoruueckas ocHacTka. M.: AxageMus.
2018.

3.CpaBoYHUK TeXHOJOra-mMamuHoctpourensa. Tom 1. / Tlom pen.
MemepsikoBa B.K., Kocunosoit A.I'.- M.: MammnocTtpoenue, 1985.

4.B moMomb MOJIOAOMY KOHCTPYKTOPY CTaHOYHBIX npucrnocobnenuii. B.E.
AHTOHIOK — MuHck: «benapyce» , 1975 .

5. UepnakoB b.U. Texnosmornueckas ocHactka — M,: M3a. ueHTp «AkageMus»,

2005 r.

METOJUYECKUE YKA3AHUS K JABOPATOPOM PABOTE Ne 1

Tema: «lIpoexkTpoBaHre CTAaHOYHOTO MpHUCIOCOONEHUs Il  00pabOTKU
KOHKPETHOU JICTAIID)
Hean padotbl: 3akpemieHue 3HaHui. [IpruoOpeTeHre HAaBBIKOB U YMEHUU 110

MPOCKTUPOBAHUIO TIPUCTIOCOOJICHUH, UCTIOJIB30BAHUIO TPUOOPETEHHBIX 3SHAHHM.

MarepuajbHoe odecriedyeHue:

- 4epTéx HeTanu
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~  METOJUYECKUE yKa3aHUs
- JaTepartypa:
1. B.B.EpmonaeB. TexHosornueckass ocHacTka. JIabopaTOpHBIN MPaKTUKYM.
M.: Axanemus. 2014.
2. B.B.EpmomnaeB. YueOHuk. Texnomoruueckas ocHacTka. M.: Axaaemus.

2014.

BoinosiHenue padoThI:

1.Haznauenue, yCTpOHMCTBO W  NPUHOMI  PpabOTBI  MPOEKTHPYEMOTO
MIPUCIIOCOOJICHUS

2.Pa3paboTka cxeMbl 0a3upOBaHMS 3arOTOBKHU B IIPUCIIOCOOJIEHUN

3.Pacuer norpemnocty 6azupoBaHus

4. PacyeT ycwins 3akuMa 3aroTOBKH B IPUCIIOCOOJICHUH.

5 TpeboBanust 6€30MaCHOCTH K MMPOSKTUPYEMOMY MPUCTIOCOOICHUIO

BBEJIEHUE

NuTrencudukaiys nmporu3BoACTBa B MAIIMHOCTPOCHUH HEPA3pBIBHO CBSA3AHO C
TEXHUYECKUM TIEPEBOOPYKCHHEM M MOJICPHHU3AIMCH CPEACTB IPOU3BOJICTBA Ha 0ase
IPUMEHEHHUSI HOBEMIIMX JOCTMKEHMM HAyKM M  TEXHUKU. TexXHHUYecKoe
NEPEeBOOPYKEHHUE, TMOJATOTOBKA  MPOU3BOJACTBA  HOBBIX  BHJOB  MPOJIYKIIUU
MaITUHOCTPOCHUSI W MOJCPHU3AIUS CPEACTB MPOU3BOJICTBA HEM30EKHO BKIFOUYAIOT
MPOIIECCHl  TIPOSKTHUPOBAHUS CPEACTB TEXHOJOTHYECKOTO OCHAIICHUS M HX
U3TOTOBJICHHUS.

B o0mem oO0bemMe CpelicTB TEXHOJIOTMYECKOro OcCHaleHust npumepHo 50 %
COCTAaBJISIFOT CTaHOYHBIE MPUCTIOCOOJICHHUS. [Tpumenenue CTaHOYHBIX
IIPUCTIOCOOJICHHI TTO3BOJISCT:

1) wHame:xxHO OasWpoBaTh © 3aKpEIUIATH 0OpabaThiBaeMyr0 JeTallb C
COXpaHECHHEM €€ KECTKOCTH B IIporiecce 00padoTKH;

2) craOunpHO oOecreyuBaTh BBICOKOE KadyecTBO 00paldaThIBa€MbIX JeTajei

IPY MUHUMAJIHHON 3aBUCUMOCTH Ka4eCTBa OT KBaJTU(UKAIIMKN pabodero;
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3) MOBBICUTH NMPOU3BOAUTEIBHOCTh M OOJIETYUThH YCIOBHS TpyJa pabouero B
pe3ylbTaTe MeXaHU3aluu MPUCIIOCOOICHUH;

4)  pacmUpUTh  TEXHOJIOTMYECKHE  BO3MOXXHOCTH  HCHOJIB3yeMOIO
000py10BaHUA.

DKOHOMHUYECKasl 11eJ1ecO00pa3HOCTh BbIOOpAa M TMPUMEHEHUS CTaHOYHBIX
IOPUCTIOCOOJIEHUH B JII0OOM TMPOU3BOACTBE, OCOOCHHO B CEpPUHHOM MU MacCCOBOM
ompenensieTcss WX OKymaeMocThio. Bce 3arpaTel Ha oOCHallleHHE MPOU3BOJICTBA
IPUCTIOCOONCHUAMH  JOJDKHBI ~ OBITh  KOMIIGHCHPOBAHBI 32 CYET CHIDKCHUSA
IPOM3BOJICTBEHHBIX 3aTparT.

B 3aBucumocTH OT BHMJa MPOU3BOJACTBA (CAMHUYHOE, CEPUHHOE, MAcCCOBOE),
TEXHOJIOTUYECKUX TpeOoBaHUil, KOH(pUrypauun oOpabaTbIBa€MbIX 3aroTOBOK, HX
pa3MepoB, YCIOBUN NMPUMEHEHHS TEXHUYECKUUA YPOBEHb U CTPYKTypa CTAHOYHBIX
MPUCTIOCOOICHUY pa3audHbl. {71 MaccoBOro MPOW3BOACTBA M KPYMHOCEPUITHOTO
IPOU3BOJCTBA B OOJBIIMHCTBE CIIy4aeB NPUMEHSIOT CIEHUalIbHbIE CTAaHOYHBIE
npucnocobOsienns. CrenuaibHble CTAHOYHBIE MPUCIIOCOOJICHUS UMEIOT OJTHOIICJIEBOE
Ha3HAYCHHE /ISl BBIIIOJIHEHUS OINPENEJICHHBIX OMepaliii MeXaHnuecKoil 00paboTKu
KOHKPETHOM JAeTajau. OTH NpHUCHOcoOeHusT Haubosiee TPYAOEMKH U JOPOTH NpHU
UCTIOTHEHUH. B yCIOBHSIX €IMHHUYHOTO M MEIKOCEPHIHOTO MPOW3BOJICTBA IIHMPOKOE
pacrpocTpaHeHHE MOJyuynusa CHUCTEMa YHUBEPCAJIBbHO COOPHBIX MPUCIOCOOIEHU,
OCHOBaHHAasi Ha MWCIIOJIb30BAHMM CTAHJAPTHBIX Y3JI0B U JeTaled. OTOT BUJI
MpUCIIOCO0JIeHUI OoJiee MOOUJIEH B YaCTH MOJTOTOBKU MPOU3BOACTBA U HE TpeOyeT

3HA4YUTCIbHBIX 3aTpar.

IHocnenoBare/IbHOCTH NPOEKTHPOBAHMSA NMPHUCIIOCOOICHUA

1. AHAJIM3 MCXOTHBIX TAHHBIX .

Pa3paboTka KOHCTPYKIIMM NOPUCIOCOOJCHUSI 3aKIIOYaeTCd B IMOCTEIIEHHOM
MOCTPOCHUU OICKM33, BBIPAKAIOIIETO HJACI0 MPHUCHOCOOJNICHHS, TIO KOHTYPY

00pabaTbIBaeMoil JIeTalu.
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[Ipu KOHCTPYUPOBAHUH MTPUCTIOCOOICHHUM TIATEIIPHOMY M3YyUYCHUIO U aHAIHU3Y
nojABepraroT 00padarbiBaeMyto JIeTallb, 3ar0TOBKY, CTAHOK, HA KOTOPOM IUIAHUPYETCS
OCHaIllaeMasl ornepanusi, cCnocod MoJBOJa PekKyIIero MHCTPYMEHTa U OXJIaKIarolen
KUIKOCTH, CPEJCTBAa 00ECIEUCHUS YCTAHOBKH JI€TajH, YJAJICHHUS CTPYXKU U JIp.
YYUTBIBAIOT  TOJIOKEHUE CTaHOYHUKA OTHOCHUTEJILHO MIPOCKTUPYEMOTO
NPUCTIOCOOJICHUST W 00O0pYNIOBaHUWA, pa3Mep MapTUU JeTalel W IUIaHUPYEeMYIO
MPOU3BOJAUTEILHOCT, 00pa0OTKH, CTPYKTYpPY TEXHOJIOTHYECKOW oOlepanud Hu
pPEXKUMBI pe3aHMUsl, BEC 3aTOTOBKH, CIIOCO0 €€ 3arpy3Ku U BBITPY3KH.

B mpomecce ananmza oOpabaThiBaeMO#l J€Tald BBIJCISIIOT MOBEPXHOCTH,
nojJiexkamue o0paboTke B MPOCKTUPYEMOM MPHUCIOCOOJEHUM, IMOBEPXHOCTH,
Ha3aHAYCHHbIE  TEXHOJOTMYECKMMHM 0OazamMu W 1OJ  3aXuMmbl.  M3yuaroT
reoOMeTpUYecKylo (GopMy, pa3mepbl, KOOPJIWHATHI B3aMMHOTO PACIOIO0KEHUS

MOBEPXHOCTEH, a TaKkKe TPeOOBaHUS TOUHOCTH 0OPaOOTKH.

3. Iopsaaok NPOEeKTUPOBAHNSA .

KoHctpynpoBanue (pyHKIIMOHAIBHBIX 3JIEMEHTOB MPUCIOCOOICHHS CO3MaETCs
MOCTEMEHHO 10 MEpe  AaHAJUTUYECKOr0  PAacCMOTpEeHHUs  (DYHKIIMOHATBHBIX
noBepxHoCcTel oOpabaTeiBaeMoi Aetanu. [Ipu 3ToM Ha cTaguu KOHCTPYHUPOBAHUS
KOKI0M ouepenHod (YHKIMOHATIBLHOW TPYMIbl AJIEMEHTOB OCYIIECTBISIETCS MX
yBSI3Ka C PEIICHUSIMU, TTOJTYYEHHBIMU Ha 00JIee paHHUX CTausX.

Hawnbomee o0mme MeToAWMYECKHME yKa3aHUS 10  KOHCTPYHUPOBAHHIO
MPUCIIOCOOJICHU M MPUBEIEHBI B CIACAYIONIUX MyHKTaX:

1) KoHcTpyrpoBaHue yCTaHOBOYHBIX 371EMEHTOB.

[Ipu ananusze TexHOJMOTHYECKHX ©0a3 (YCTAaHOBOYHOM, HaIpaBISIONIEH,
OTIOPHOM) MPUHUMAIOT PEIICHMS O TUTIAX, pa3Mepax, MPOCTPAHCTBEHHOM TOJIOKEHUH
M TOYHOCTHOM  WCIIOJJHEHHMM  YCTAHOBOYHBIX  3JIEMEHTOB  CTaHOYHOTO
npucnocoOsienns. T pemieHuss (GUKCHUPYIOT Ha  4YepTexke, CoJeprKaiieM

n3o0paxkenue obOpadarbiBaeMoil AeTanu. KOHCTpyKIMSI YCTaHOBOYHBIX 3JIE€MEHTOB
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MPUCTIOCOOJICHHSI 3aBUCUT OT (DOPMBI, pa3MEpoOB, PACIOJIOKEHUS M TOYHOCTH 0a3
00pabaTbIBaeMoi JIeTalu.

2) KoHcTpynpoBaHH€e HalPaBISOIKX 3JIEMEHTOB.

B pesynbraTte usyuenus oOpabaThiBaeMbIX MOBEPXHOCTEH JI€Taal MPUHUMAIOT
pelIeHHs] O KOHCTPYKIIMH 3JIEMEHTOB MPUCTIOCOONEHUS AJI HANPaBICHUS PEKYILETo
WHCTPYMEHTA (KOHYKTOPHBIX BTYJIOK B CBEPJIMIIBHBIX IPUCIIOCOOICHUSAX, YCTAHOBOB
B MIPUCIIOCOOJICHUSAX IS pe3epoOBaHUS U JP.)

3) KoncTpyupoBaHue 3a)KUMHBIX JIEMEHTOB.

KoHCTpyKIIMI0O 32KMMHBIX 3JIEMEHTOB M yCTPOWCTB MPUCTIOCOOICHUS
ONpEeNeNsloT MpU NPOEKTUPOBAHUM TOoclie aHaimu3a (GopMbl U pa3MepoB
MOBEPXHOCTEN oOpabaThiBa€MON JE€Tand, HAa3HAYEHHBIX TEXHOJOTOM IMOJ 3aKHUM.
[Tpu 5TOM yUYHUTHIBAIOT CUJIOBBIE (DAKTOPHI, UMEIOIINE MECTO B TIpoliecce 00pabOTKHU B
IPUCHIOCOOJICHUH, a TaKKe TPeOOBAHMS MPOU3BOJUTEIBHOCTH UM 3KOHOMUYHOCTH
KOHCTPYKIIUH.

4) KoHCTpyHpOBaHUE KOpITyCa.

OcyllecTBIAIOT Ha 3aBepLIAONIEM J3Tarne pa3padOTKU MPUCITOCOOTIEHHUS.
KoHcTpykiust kopmyca B II€JIOM  JOJDKHA OOBEIUHATH BCE (PYHKIIMOHAIbHBIC
cOOpOYHBIE  €IUHMIIBI U JeTajdd, HMMETh  JOCTaTOYHYI  KECTKOCTD,
peAOTBPAIIAIOILYI0 IOTEPU TOYHOCTH OOpa0OTKHU JETamu.

3. Pacuérsl .

K ocHOBHBIM pacuéTam MOXHO OTHECTH pacy€Thl 3aKUMHBIX YCUIUH
NPUXBATOB W  PA3IUYHBIX  3QKUMHBIX  YCTPOWCTB, Ppacu€Thl  DJIEMEHTOB

PUCTIOCOOJICHU, TOTPEUTHOCTH 0a3UPOBAHUS U SKOHOMUYECKHE PACUETHI.

BBIIIOJIHEHUE PABOTbI

1.HazHaueHue, YCTPOWCTBO M NPUHOUIN PadOThl TMPOEKTHPYEMOTIO

NPUCIOCO0IeHUs
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[Ipoektupyemoe  mpucnocoOjJeHHe  MpeIHa3HayeHO I HaJeXKHOro
3aKperieHus ¥ 0a3upoBaHUsl 3arOTOBKU INPU BBINOJIHEHUH omnepauuu «CBeplieHHue
MOTIEPEYHOTO OTBepcTHs». llpucmocobiieHne COCTOMT W3 KOPMIyca, OMOPHBIX
IIOBEPXHOCTEH, NMPUIKUMA, MEXaHU3Ma MEePeladynd YCWINS U UCTOYHMKA ycwins. Tak
KaK THUI TIPOU3BOJICTBA — CEPUIHBIN, MPUCIIOCOOICHUE OyIeT UMETh PYUYHOU TTPUBOJ]
VCIIOJTHUTEIBHOIO MeXaHUu3Ma. MeXaHu3M Iepeadn yCunus — SKCLIEHTPUKOBBIN.

[lpunuun  paboTel:  3aroToBKa  yCTaHaBIMBAeTCd B HAa  IPU3MBI
npucnocobsnienus. Co CTOPOHBI MCIOIHUTENBHOrO pazMepa 28+/- 0,42 MM umeercs
ynop, Juist obecrieueHus: pa3Mepa pacioyioKeHUs OTBEPCTUSL OT TOpLia 3arOTOBKU 10
OCU OTBEpPCTUS C APYIOW CTOPOHBI UMEETCS IOMAINPYKUHEHHBIA YIIOp. Y CHIINE
IOPYKUHBI JODKHO —oOOecneurBaTh TapaHTUPOBAHHBIA NPHXKUM 3arOTOBKH K
IIPOTUBOIIOJIOKHOMY ynopy. IIoBOpOTOM pYKOATKM NpUBOAA IPHXKUMA, 3a CYET
JKCLIEHTPUKA TAra OIlycKaercs BHU3. [IpykuM npu onyCKaHUM NOJI3YHOM KOIIUPYET
KpUBOI Ma3 B Hampapisiollei, yem oOecredynBaeT MOBOPOT NpHKuMa B pabouee
nojioxkeHue. [IprxuM HEmocpeaCTBEHHO BO3ACHCTBYET Ha 3aroTOBKY, oOecreunBas
e€ HEMOABMXHOCTh MNMpH 00pabOTKE MOBEPXHOCTEM W CTAOMIBHOCTh YCTaHOBKHU
Kakaon peramu. Ilpm 1moBopoTre pyKOATKM B IPYyrOM HAalPaBJIICHUM, TAra
IIOJHUMAETCs 3a MOANPYKUHEHHBIM IPUKMMOM, 332 CUET KPHUBOTO I1a3a U IMOJI3yHa

PYKAM ITOBOPAYMBAETCS, 00ecrednBas ya00CTBO JOCTyTa K 3aTOTOBKE.

2.Pa3paborka cxeMbl 0a3UPOBAHUSA 3arOTOBKHU B NMPUCIIOCO0JICHUM

Tak kak 3aroToBKa MUMEET IMWJIMHIPUYECKYIO (opMy, (LLIUIBI U IITTOHOYHBIH
a3, Ha MOMEHT BBINOJHEHUS OINEPAlMM CBEPJCHHUS IONEPEYHOTO OTBEPCTUS HE
c(hopMHUpPOBaHHI, NpOU3BEACHA  YEpPHOBAs o0paboTka  HUIMHAPUYECKHUX
MOBEPXHOCTEH) Haubosiee 1eIeco00pa3HO MPUMEHEHHWE NpU3M g 0a3upoBaHUs
3arotoBku. IIpusmel pacnomoxum Ha pacctosHuun 50 MM OoT  TOpHA
IPOTUBOIIOIOKHOTO OT 00pabaThIBAEMOro OTBEPCTHS, BTOpyI0 mpHU3My pacnoiokuM
Ha pacctossiHuu 250 MM oT nepBoi. TakuM pacnosioKeHHEeM MpU3M 00ecreynBaeTCs

6331/Ip0BaHI/Ie 34rOTOBKH Ha MMOBCPXHOCTH OAHOI'0 AaMETpa, o6pa60T AdHHOI'O 3a OJUH
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nepexoj, 0e3 mepeycTaHoBOK. J[Is MCKIIOUEHHs MEepeMEleHUs] 3aroTOBKHU BJIOJIb
OCH, C TOpLa 3aroTOBKM YyCTaHaBiuBaeM ynop. /[ns obOecnedeHus HaaeKHOU
¢ukcanuy npwKuM OyJIeM OCYIIECTBIIATH IMOCEPEIMHE MEXIY MpU3MaMu CBEPXY

BHMS3.

3.Pacyer morpemHocT 6a3upoBaHUA

[Torpemnocts 0a3upoBaHus B MPU3Max BO3MOXHA TOJIBKO B BEPTUKAILHOMN
IUDIOCKOCTH M3-32 OTKJIOHEHUM MO pa3Mepy auaMerpa. Tak Kak 3aroToBKa
YCTaHABJIMBAETCS B IPU3MbI HA OJTHOM Y TOW K€ NMOBEPXHOCTHU U MOJIYUYEHHOU 32 OJUH
nepexoi, a B 00paboTKa BeIeTCs B BEPTUKAIBHOM MJIOCKOCTH TaKas MOTPEUTHOCTh HE
BIIUSIET HA TOYHOCTh PACITOJI0KEHUSI OTBEPCTUSL OTHOCUTEIIBHO OCH 3aIOTOBKH.

[IpousBegeM pacyeT MHOTPENTHOCTH Oa3UpPOBAHMS OTBEPCTHUS OTHOCUTEIBHO
TOpIIa 3aTOTOBKH T10 pa3zmepy 28 +/- 0,42 mm.

TouHOCTH CBepiieHUs B KOHAYKTOpax 00YyCIOBJIEHA CIAEAYIOIUMH OCHOBHBIMHU
(dakropamu:

— BenuuuHOl 3a30pa B MOCAJ0YHOM OTBEPCTUU CMEHHOM pabodeil BTYJIKHU

Dex — Dew;
— BenuuuHol 3a30pa B HampaBJsIOIIEM OTBEPCTUM pabouel BTYJKH MO

cBepi0 Ay — Oes;

DKCIEHTPUCUTETOM Pab0deil BTYIIKH Eps;
— I'myGunoii cBepnenus b;
— JlmmHOM HaIpaBIISAIONIEro OTBEPCTHS pabodeit BTYIIKH |;

— PaccrosHuem Mexy HU>KHUM TOPLIOM paboueil BTYJIKM U 3ar0TOBKOM h;

D,,-D d

—d hth
S > Etme, T Pld,, —d, ) ——

>, TIC

+ oyl = Py L, K

opd —

YL usn— JOMYCK Ha pa3Mep JeTalu;
y’ — MpeaesabHOE OTKIOHEHHWE pa3MEPOB KOHIYKTOpa: JUisi KOHIYKTOPOB

HOPMaJIbHOM TOUHOCTU Y=  MM; (3, Taba 13 crp. 285);
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F — k03 dunueHT, yuuThIBalOIINi BEPOSTHBIN IIPEIe OTKIOHEHUS KOOpIUHAT
LEHTPOB OTBEPCTUH B KOHYKTOPE;

F=; (3, Tabm 13 ctp. 285);

YL konz — AOIYCK Ha pa3Mep KOHIYKTOpa;

K - xoaddunment, yuutsiBarouuii Hanbojiee BEpOSATHBIN Mpejaes 3a30pOB B
COTIPSKEHUSIX U HanboJiee BEPOSTHOE CMEIICHHUE;

K=0,5; (3, Taba 13 crp. 285);

Den — HanOoIBIIMI AUAMETP OTBEPCTHUS NOJI CMEHHYIO pad0UyIO BTYIIKY;

Dy = 18,333 My,

Dcw — HAMMEHBIINI TUaMETp OTBEPCTHS paboued BTYJIKU;

Dcv = 18,341 mwm;

dsx — HAMOONBIIHIA THAMETP OTBEPCTHS paboUeii BTYJIKH;

Oex = 8,35 MMm;

dce — HAMMEHBIINI TUAMETP CBEPIIa;

des = 8,25 mm;

M — KO3(p(PUUUEHT, YYUTHIBAIOIIMIA HauOOJIEe BEPOSITHYIO BEIUUYUHY

HKCIIEHTPUCUTETAa CMEHHOM BTYJIKU;
m = 0,4, (3, Tabn. 13 cTp. 285);
€p6 — IKCLICHTPUCUTET paboyell BTYJIKH;
gps = 0,01 Mm; (3, cTp. 284);
P — xoadunment, yunteiBaronuii Haudoaee BEPOSITHYIO BEIMUYMHY MEpeKoca
cBepIa;
P=0,35; (3, Tabxa. 13 cTp. 285);
b — rmyOuna cBepneHws;
b =35 mm;
| — nMHa HampaBJIAIOIIEro OTBEPCTHS paboueii BTYIIKH;
1=15 MmmMm;
h — paccTosiHue MEX /Ty TOPLIOM HANPAaBJISIOIICH BTYJIKH M 3arOTOBKOI;

h =15 mmM;
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18,333—18.341+ 15,35-15,2 5435

+0,42=08-0,054+0,5 0.5 > +0.4.0,0140,35(18,35-15,2)-

15
=+ 0,22 MM;
-042208 005-0245 18’333; 18341 —-0.5 18’352_ 18,2 +04.001-035{1835-182). : ;_535
=-0,06 mmMm;
YcioBue BBINOJIHSACTCS.
4 PacueT yCuius 3aKFMa 3arOTOBKH B IIPHUCIIOCOOICHUH.
CKOpOCTh pe3aHus MMPU CBEPJICHUH OTpeiensieTcst GopMyJIoi:
o D
= 2K,
%" rme (CTM 2, c1p. 382);
D= 8 MM — nrnameTp cBEpIICHUS;
KOd(DPUIIMEHTHI, [JI1 MaTepuajia 3aroTOBKM — CTallb KOHCTPYKIIMOHHAS,

yIJIepOAUCTast, Il MaTepuajia MHCTPYMEHTa — CTajlb OBICTPOPEXKYIasi, MpH Moj1aue

oonee 0,2 Mm/00.

Cv=9,8;

q=0,4;

y=0,5;

m=0,2; (CTM 2, Taba. 38 ctp. 383);

[Togaua s=0,2 Mm/00 mayisi Marepuana 3aroTOBKM — CTallb, Marepualna
WHCTPYMEHTA — CTaJIb OBICTPOPEIKYIIIAsL. (CTM 2, tabmn. 35 ctp. 381);

T = 25 muH, 118 Marepuana 3aroTOBKM — CTajlb, MaTepuasga UHCTpyMEeHTa —
CTajb OBICTPOPEXKYILAs, U MPU TUaMeTpe cBepia 6-10 mm.
(CTM 2, Ta6u. 40 ctp. 384);
oO1IMi TONpPaBOYHBIN KO3(PPUIUEHT:
KV = Kmnv Ky Ky, TIIE (CTM 2, cTp. 385);

Kmv — k03 purimenT Ha 06padbaTsiBaeMbIii MaTepra

j:f:'m' = K?’[@J
5/ e (CTM 2, Tabmn. 1 ctp. 358);
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Kr — ko3 duiiueHT xapakTepu3yomuil rpymniny cTajil no 00padaThIBAEMOCTH;
Kr=1, (CTM 2, Tabu. 2 ctp. 359);
nv=0,9; (CTM 2, tabu. 2 ctp. 359);

0,9
oei(Z2)
750) =1,

Kuv — kosppunuenT Ha HHCTpyMEHTaNbHBIA MaTepuan;
Knv =1, (CTM 2, Tabmn. 6 cTp. 361);

Kiv— KoaddunueHT yunteiBaronuii riryOnHy CBEpJICHNUS,

Kyv=0,85; (CTM 2, Tabmn. 41 ctp. 385);
Kv=110,85=0,85;
_ 9,8 8'3.4 |
25".02% 77 =22 88 M/MMH;

YacroTa BpalieHus HHCTpyMeHTa N

YacroTa BpalleHUs] MHCTPYMEHTA, KOTOPYIO BO3MOXKHO 33JaTh Ha CTaHKe, -
1000 06/muH. [Ipunumaem Onuxaiiiee 3Hauenure 1000 06/mMuH.

PeanbHast ckopocTh pe3aHus coctaBuT Vi =

Onpenenenue cui pe3aHus;

KpyTsmunii MOMEHT:

Mip=10C,D°%"K, 1o (CTM 2, c1p. 385);

Cm = 0,0345; (CTM 2, tabmn. 42 ctp. 385);
q=2; (CTM 2, taba. 42 ctp. 385);
y=0,8; (CTM 2, Tabmn. 42 ctp. 385);

%)
Kp=Kmp=*““2/  rge

b

n=0.75;

(?50]01?5
Kp=Kmp = 750 =1,

OceBas cuia:

(CTM 2, Tabm. 9 ctp. 362);
(CTM 2, Tabm. 9 ctp. 362);
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B =10C,D'K,

, TIE (CTM 2, ctp. 385);
Cp = 68; (CTM 2, Tabu. 42 ctp. 385);
q=1; (CTM 2, tabmn. 42 ctp. 385);
y=0,7; (CTM 2, tabu. 42 ctp. 385);
Z)
Kp=Kmp= %/ rne (CTM 2, Tabmn. 9 ctp. 362);
n=0.75; (CTM 2, Taban. 9 ctp. 362);

OHpG,Z[GJIGHI/IC H€O6XOI[I/IMOFO MUHUMAJIBHOI'O YCHJINA 3aKHUMa 3arOTOBKHU:

Sty
K
] []
1A I RIS
l piaie) =75 E

>Mb=0

Poc x 0,072 — Pmin x 0.125 - Pt x 0.125 =0,

rjae

PocC — oceBasi cuia OT HHCTPYMEHTA IPH pPE3aHuU,

Pmin — MUHUMAaBHOE YCHIIME MTPHUYKMMA 3arOTOBKH,

Pt — cuia TsKECTH 3aroToBKH.

Pt=mx 9.8, rae

M — Macca 3aroTOBKH,

Pt=3.4x9.8=33 (P),

Pmin = (Poc x 0.072 — Pt x 0.125)/0.125,

Pmin = (1763 x 0.072 — 33 x 0.125)/0.125 = 984 H,

C yuerom koadduimeHTa 3amaca, NPUHUMAEM YCHIHE MPUKKMMA 3arOTOBKH
VYcunme Ha pyKOSITKE COCTaBUT:

Ppyxk =M/ Lpyk H, rue
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Lpyk — nnvHa pyKOSITKU.

5 TpeboBanusi 6€30MACHOCTH K MPOEKTHPYEMOMY NPHUCIIOCOOIEHUIO

Hapy>xHble 57€MEHTB KOHCTPYKIIMU MPHUCIOCOOJICHUS HE JOHKHBI HMETh
MOBEPXHOCTEN C HEPOBHOCTSMHU (OCTpPbIE KPOMKH, YIJIBI U JIp.), MPEICTABISIONINE
HMCTOYHUK OIMACHOCTHU, €CIM UX HaJIM4Yhe€ HE BBI3bIBACTCS (PYyHKIIMOHAIBHBIM
Ha3HaueHrneM. KOHCTpYyKTUBHBIC 3JIEMEHTHI IPUCTIOCOOJICHHS HE JIOJIKHBI BBICTYIIATh
3a TabapuThl CTOJIa CTAaHKA, HE JIOJKHBI MIPEMATCTBOBATh PabOTE CTaHKa U JOCTYIY K
opranam ymnpasieHus. Crnoco® COeIMHEHHs CO CTaHKOM M CO C CMEHHBIMH
HaJaJKaMu JIOJDKEH HCKII0YaTh BO3MOXKHOCTH CaMOIIPOHM3BOJIBHOTO OcCiabieHus
KpEeIUIeHUs, a TaKKe CMEUIEHUS TMPUCIOCOOJIEHUsI B IPOLIECCe HKCILTyaTaluHu.
VYcTaHOBKY B MPUCIIOCOOJICHUE MPYKUH CKATHS C OTHOIIICHUEM BBICOTHI TIPYKUHBI K
e€¢ HapyXHOMY auameTpy Oozee 2,5 cieayeT NPOU3BOAUTH C IMPUMEHEHHUEM
CIICIMANIBHBIX THUJIBb3, OMPAaBOK M T. M. KOHCTpYKIUS TPHUCIOCOOJICHUS TOJKHA
obecrieunBath cBoboaHoe yaanenue COX u crpyxku. JlomkHa oOecreuyuBaThCs
0€30MacCHOCTh YCTAaHOBKM M CHSITHS 3aroTOBOK, YCTPAHSIONIAsh BO3MOXKHOCTh HX
CaMOIIPOM3BOJIBHOTO MaJCHUSI HA OMNOpbl. 3aXKUMHBIE PYKOSATKH HE JIOJKHBI
co3JaBaTh OMACHOCTH Tpu paboTe cTaHka. Bwicota oT ypoBHs mona (paboueit
MJIOIIAJIKK) 10 OPTaHOB YIPaBJICHUS TpUCocoOsieHus aofxkHa ObiTh 1000-1600 Mm
npu oOciayxkuBanuu ctos u 600-1200 mpu oOcioykuBanmm cuas. JlomwkHa
obecreunBaThCsl  OCBEIICHHOCTh Ppa004YMX IOBEPXHOCTEH MPUCIOCOOJECHUSI B
cootBercTBUM ¢ TpeboBanusimu CHull 11-A5-71.KoncTpykuus mpucnocoOieHus
JoJKHA ObITh O€30MacHOM TpH  CKJIAJUPOBAHUM C TpaHcmopTupoBke. He
JOTIyCKAeTCsl PEMOHT U TEXHHYECKOE OOCITY>KMBAaHWE MPHUCIIOCOOJEHUS BO BpeMs
paboTel ctaHkoB. [IpucmocoOaeHusT MOKHBI XPAaHUTHCA Ha CTelIaXkax, B ImKadax,
obecrieunBaOMMX COOMIO/IEHNE BCeX TpeOoBaHUMN OE30MaCHOCTH CKIIATUPOBAHUS U
XpaHeHus Tpy30B. KOHTpoOIO BBIMOJHEHHUS TpeOOBaHUM OE€30MAaCHOCTH JOJIKHBI

[moABCpraTb BHOBb HM3IOTOBJICHHBIC, MOACPHU3WUPOBAHHBLIC W IMPOMICANINEC PEMOHT
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HpI/ICHOCO6JICHI/I$I, B XO0AC IIPHUCMOYHBIX, IIPUCMO-CAATOYHBIX H IICPUOAUICCKHUX

ucneitanuit (mo 'OCT 15.001-73).

BbBIBO/IbI:

B nmanHolt  pa0oTe BBINOJHEHO MPOEKTHPOBAHUE MPHUCIIOCOOICHUS IJis
cBepiieHus: orBepctus B Jleranu « ». BbINOMHEH 3CKU3 COOPOUYHOro uepTeka
IPUCIOCOOJIEHHs U clienr(pUKanus, HalajlKa Ha ONepalyio CBEpICHHUS.

B mpouecce npoekTupoBaHUs NPUCIIOCOONCHUS Ul CBEPJICHHSI OTBEPCTUS B
JNeTald  W3y4YeHbl W OCBOEHBl  MPUHILMIBI  MPOCKTUPOBAHHUS  CTAHOYHBIX
IPUCHIOCOOJIEHHU, a TAKXe s CMEXHBIX TEM, TAKUX KaK: pacyeT CHIIOBBIX CXEM
IPUBOJIA; pacyeT MOrPEIIHOCTH 0a3upOBaHUS; pacyeThl Ha IMPOYHOCTh; pacyeT CHUII
pe3aHus U PEKUMOB PE3aHUsl; PacyeT; OCHOBBI KOHCTPYHUPOBAHUS; ONPEIEICHUE CUI
U pEakuuMid Omop B CTATHKE; IOJYYEHO IMPEACTaBICHHUE O TEXHOJOIMYECKUX
npoueccax MEXaHWYecKoM o0paboTku Jetasied U TpeOOBaHUAX O€30MacCHOCTU
NPENBABISIEMBIX K MPUCHOCOOJICHUSIM MPU UX MPOECKTUPOBAHMM M TMpHU padoTe Ha
HUX.

CocraBienne oruéra:

Tema pa®oThI:

[enb paGoOTHI:

l.Kpatkoe omnmcanue paetanu W onepanuu. Ha3HaueHue, yCTpOWCTBO U
OPUHLHUI PA0OTHI IPOSKTUPYEMOTO MPUCTIOCOOTCHUS

2.Pa3paboTka cxeMbl 0a3uMpOBaHUs 3aTOTOBKHU B MPUCIIOCOOICHUN

3.Pacuer norpemnoctu 6a3upoBaHus

4. Pacuer ycwius 3aKuMa 3aroTOBKU B TPUCTIOCOOJICHUH.

5 TpeboBanuss 6€30MaCHOCTH K MPOECKTUPYEMOMY  MPHUCIOCOOJICHUIO
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METOJNUYECKHUE YKA3AHUS K JABOPATOPHOM PABOTE Ne 2

Tema pa0Gorbl: Pa30op KOHCTPYKIMM MPUCIIOCOOJIEHUS MO YEPTEKy OOIIero

BUJIa WK pabodeit MOJIEIH.

Henb padorsl: 3akperuieHue 3HaHU, IPUMEHEHUE UX B MPAKTUYECKON paboTe.

MarepuajibHOe oOecrneueHue:

-Ueprexu npucnocobaeHuit

-Meroauueckue ykazaHus

-JIuteparypa:

1. B.B.EpmonaeB. TexHonornyeckas ocHacTka. JlabopaTOpHBII MpaKTHUKyM.

M.: Axanemus. 2014.

2.B.B.EpmonaeB. Yuebnuk. TexHonoruueckas ocHacTka. M.:  AkajaeMusl.
2014.

BoinosiHenue padoTbi:
1.1i3yuenune ncxXoaHbIX JaHHBIX

2.Kparkoe omucaHue, Ha3HAY€HWE, YCTPOMCTBO H TMPUHIHUN PabOTHI

MPOEKTUPYEMOT'O MPUCTIOCOOTCHUS

3.Pa3paboTka cxembl 0a3MpOBaHUS 3aTOTOBKH B MPUCITOCOOTICHUHT

4.CocrasiieHue cnienupukaum

5. TpeGoBanust 0€30MACHOCTH K IPOCKTUPYEMOMY MPUCTIOCOOIEHUIO

BBE/IEHUE
[TociienoBaTeNbHOCTH U OCHOBHBIE TPUEMBI UTCHUS YEPTEKEM,
[Tox uyrteHmem ueprexa OOIIETO BUJA TMOHUMAIOT TMPOIECC YCBOCHUS

uHpopmauu o0 u3nenuu (u3ydyeHue (GopM U pazMEpoB M3IENHS U KaXKAOW €ro
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JIeTaJId, B3aUMHOTO PACTOJIOKEHUSI U CIIOCOOOB COSAMHEHUS ), MPEJCTABICHHOW Ha
yeptexke. [Ipu ureHun yeprexa oOIIero BUaa Cleyer:

1. BoisicHuTh Ha3HAYEHUE u NPUHIUIT paboThI U3JIEIIHUSL.
Heobxoaumbie cBeneHns: 0 HAa3HAYEHUU U MIPUHITUIIE paOO0ThI U3/ENUs COIepPKaTCs B
OCHOBHOM HAJITUCH U OTUCAHUU U3JICIIHS.

2. Onpenenuthb COCTaB W3JICIINSL.
OCHOBHBIM  JOKYMEHTOM JUIsl  ONPEIEICHUS COCTaBa W3ACIHS  SIBISETCS
crienuduKkaius, B KOTOPOM COCTaBHBIE YACTH W3JCHUS KIACCU(PUIUPOBAHBI IO
pasnenaMm. Jlns onpeneneHrs Ha 4epTEKe MOJOKEHUS KOHKPETHOW COCTABHOW YaCTH
U3eNusl HY)XXHO TI0 €€ HauMEHOBAaHHUIO OMNpEACIUTh HOMEp TMO3UIMU B
crienuduKauy, a 3aTeM HAWUTH Ha YEpPTEkKE COOTBETCTBYIOIUILYIO JIMHHUIO-BBIHOCKY.
Crneundukanus TakKe IO03BOJSET ONPEASIUTh KOJIUYECTBO U3JEINN KaXJa0ro
HAaWMEHOBAHUS.

3. OnpenenuTh Ha3HAYEHUE W KOH(DUTYpAIMIO COCTABHBIX YACTEH H3JEIHSL.
Ha3znauenne wu KoHQurypamuss wusnenaus omnpenensercs (GyHKIHOHATbHBIMU
OCOOCHHOCTSIMU HM3JIeJUsl B 1I€JIOM M €ro cocTaBHbIX uacteil. Kondurypamms
COCTaBHBIX YacTed 00yCIOBJICHA WX HA3HAUYEHHWEM M B3aUMOJICMCTBHEM B Tpoliecce
pabotel. [lpu onpenenenun KoH(PUTypallMu COCTABHBIX YacTeH ciedayeT oOpamiaTh
BHHMAaHUE HA CTIOCO0 UX COCTUHEHUSI.

4. BBISIBUTB CITOCOOBI COSTMHEHHS COCTAaBHBIX YacTEH W3JEIHsI MEXIY COOOM.
CnocoObl coenuHEeHUs1 Jeraieil 00YyCJIOBIEHBI OCOOCHHOCTSIMU B3aMMOJICHCTBUS
AJIEMEHTOB M3JIETUsl B Mpolecce ero 3Kcruryaranuu. CrnocoObl COETMHEHUS! MOTYT
OBITH BBISIBJICHBI 10 YEPTEXKY OOIIETO BUJA U KIACCU(PUIIUPOBAHBI KaK pa3beMHBIC
WU HEpa3bEeMHBIC.

5. Omnpenenuth MOCJIENOBATEILHOCTh COOPKM UM Pa30OpKH  U3NEIHS.
OmHUM M3 OCHOBHBIX TPEOOBAHUM K KOHCTPYKIIUU HM3JETUS SBISETCS BO3MOXKHOCTD
ero cOOpkd W pa30OpKU B MpOIECCe DIKCIUTyaTalldd W PEMOHTA. ParmoHaibHOU
MOXKET CUMUTATHCS JIMIb Takas KOHCTPYKLHUSA, KOTOpas IMO3BOJISIET OCYUIECTBIATH
cOopky (pa3bopKy) ¢ UCIIOIB30BAaHUEM MHUHUMAJIBLHOTO YKCIIa ONIEpaIni.

PCKOMGHI{YCTCH ciaeayroaias rmocjacaoBaTCJIbHOCTb UYTCHHUA YCPTCIKA:
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I. Tlo OCHOBHOM HagNUCU YCTAaHOBUTh HAMMEHOBAaHHWE W3JEIIHs, HOMED,
MacuTad yepTeka, Macca u3JIeaus, OpraHMu3alnio, BHITYCTUBLIYIO YEPTEXK.

2. BeisicHuth conepxaHue U OCOOCHHOCTH uepTeka (OmpenesiuTb BCE
U300paKEHUS, COCTABIISIONIUE YEPTEXK ).

3. [lo cneuudukanum ycTaHOBUTh HAaUMEHOBAaHHE KaKIOM YacTH HU3JEus,
HaillTh ee H300pakeHHWEe Ha BCEX M300PAKEHUSAX, YSICHUTh €€ TI'eOMETPHUYECKHE
bopMBI.

[lockonbKky Ha uepTexax, Kak HpaBUIO, MUMEETCS HE OJHO, & HECKOJbKO
n300paxkeHnid, GopMy KaxKIOW JeTald MOKHO BBISIBUTH OJJHO3HAYHO, MPOYHTAB BCE
U300paKeHUs, Ha KOTOPBIX naHHas JeTanb UMeeTcsl.
Hauunates cnepyer ¢ HamboJiee MpOCThIX MO (opme AeTaneil (CTEp:KHH, KOJbIIA,
BTYJIKM U T.1.). Halifigd ¢ moMOIIbi0 MO3UIIMOHHOTO 0003HAUYEeHHS JeTalb HA OJHOM
(0OBIYHO Ha TJIaBHOM) M300paKEHMM U, 3HAas KOHCTPYKTUBHOE Ha3HAUYECHHE ICTallH,
IpeACTaBUTh cebe ee reomeTpudeckyro ¢opmy. Eciam 310 omHO mH300pakeHHe
OJIHO3HAYHO ompenenseT GopMy U pasMepbl AeTald, TO MEPEUTH MOOYEPeHO K
BBISIBJIEHUIO (DOPM JIpyrux JeTajneil; eciu K€ OJHO H300pa)KeHUEe HE BbISABIIAET
dopMy uin pazMepbl XOTs Obl OJHOTO 3JIEMEHTa JETalld, TO CIEAYET OThICKATh ATY
JNeTalb Ha JAPYrUX HU300paKEHUAX COOpPOYHOIO depTexa M BOCIOJHHUTH
HEJO0CTAaTOYHOCTh OJHOTO M300pakeHus. BrisicHeHnto Gpopmbl aeTann cnocoOCTBYeET
TO, YTO Ha BCEX pa3pe3ax M CEYEHHUSAX OJIHA M Ta XK€ JEeTalb 3alUTPUXOBaHA C
OJIMHAKOBBIM HAKJIIOHOM M PACCTOSTHUEM MEX]y JUHUSAMU IITPUXOBKU. [Ipu 3TOM
NOJIB3YIOTCSI 3HAHHUSIMH OCHOB IPOECKLIMOHHOTO Y€pUeHHs (CBSI3b TOYEK, JIMHUWA U
MOBEPXHOCTEN) U YCIOBHOCTEH, ycTaHOBIIeHHbIX cTanapTamu ECK/I.

4. O3HakoMUTBCA C onucaHueM wuznaenus. Eciaum onucaHue OTCYTCTBYET
CJIEly€ET, 10 BO3MOYKHOCTH, 03HAKOMHUTBCS C ONIMCAHUEM AHAJIOTMYHON KOHCTPYKLIMH.

5. YCTaHOBUTH XapakTep COEAMHEHHUS COCTABHBIX YacTed M3ICNIUS MEXKIY
co0oi. Jlyi1 HEpa3bEMHBIX COCAUHEHUN ONPENEIUTh KaXK/IbId 3JIEMEHT COECIUHEHHS.
JUisi pa3beMHBIX COEAMHEHHWI BBIIBUTH BCE KPENEXKHBIE J€Tald, BXOIAIIUE B
coenuHenue. JlJig MOABMKHBIX JIeTajell YCTaHOBUTh BO3MOXKHOCTh UX MEPEMEILECHUS

B Tporiecce paboThl MeXaHU3Ma.
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6. YCTaHOBUTH, KAKHE JIETaJIN CMa3bIBAIOTCS, U KaK OCYILECTBIISIETCS CMas3Ka.

7. BeISICHUTB NOPSIAOK COOpPKU U pa30opku uznenus. [Ipu sTom ciepyer UMeTh
B BHJYy, YTO B CHEIU(PUKAIMK W Ha COOPOYHOM UEPTEXKE MOPAJOK 3aMUCU U
0003HAaUYEHUsI COCTaBHBIX 4YacTell HE CBA3aHbl C IOCIIEIOBATEIBLHOCTHIO COOPKH.
Pexomennyercs uxcupoBaTh MOPAIOK COOPKH M pa3OOpKU W3Aenus Ha Oymare B
BUJIE CXEMBI WU B (hOpMeE 3aIMCH MTOCIeI0BATEILHOCTH oneparuii. KoHeuHOH 11ebio
YTEHHUsS] YepTeXa, Kak IIPaBUIIO, SBIIAETCS BBIACHEHHE YCTpPOWCTBA W3ZENHS,
npuHIUNa paboThl KW YCTAaHOBJIEHHE €ro Ha3zHaueHus. B ydyeOHOM mporecce
LEHTpaJIbHOE MECTO B YTEHHU 4YepTexa 3aHUMaeT Hu3ydyeHue (opM OTAETbHBIX
JeTajel, Kak IJJaBHOTO CPEACTBA K BBIACHEHUIO BCEX IPYTHX BONPOCOB, CBA3AHHBIX C

YTEHUEM YEPTEKA.

CocrasBiienne or4éra:

Tema paboThI:

[enb paGoTHI:

1.Kparkoe omnucaHue, Ha3HAuY€HUE, YCTPOMCTBO M MPUHLMI  PabOTHI
MPOCKTUPYEMOTO TTPUCTIOCOOICHHUS

2.Pa3paboTka cxeMmbl 0a3MpOBaHUs 3aTOTOBKHU B MPUCIIOCOOICHUN

3.CocraBnenue crienudukanum

4. TpeboBanust 6€30MaCHOCTH K MPOEKTUPYEMOMY MTPUCTIOCOOICHHIO.
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[Tpumep oopmienns TUTYILHOTO JCTa NpUBeAEH B [Ipmnoxenun 1

[Ipunoxenue 1

MunnctepcTBo 00pa3oBaHus U HayKu PO
OI'bOY BO «bpsHckuii 'ocygapcTBEHHBIN TEXHUUECKUH YHUBEPCUTET»
[TonuTexHNYECKUH KOIEMXK

OTYET

10 TIPAKTUYECKOU PABOTE Ne

Jucuunnuaa: OIL09 TexHosornueckas oCHacCTKa

CnenuansHocTb 15.02.08 TexHOIOrUs MAIIMHOCTPOEHUS

Tema:

IIKTY. TO XXXX.000 ITP

CocTaBui CTyJEHT

[IpoBepun npenogaBarenb

Jlata cnaum paboTh

Onenka paboTbl

2017
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